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‘its ons oe monn of thane Secioen Wellee fost, 
inexperienced amateurs as well as able handymen. 
and hobbyists can do hundreds of homecraft 
jobs easily, quickly, successfully. 


WELLER SABRE SAW 
Portable Jig Saw. Seven sows in 
‘one. Cuts wood up to 1’" thick, 
do-it-yourself aluminum, composi- 
tion board, plastic, etc. Makes its 
‘own starting hole. Cuts curv 
Circles (as tight as a coin), inti 
shapes, Exclusive strai 
design eliminates blade breakag 
Reciprocal action, Combination 
knob and handle grip for positive 
control. Polished aluminum housing. 
3 blades and wrench included. 
Nothing like it at anywhere near 
its price. Guaranteed. Model 800 


AVAILABLE FOR CHRISTMAS FROM YOUR HARDWARE DEALER 
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Weller. ELECTRIC CORP.* EASTON, PA. 


WELLER POWER SANDER and 
POLISHER 


Sands down old paint in o jiffy. 
Puts satin-smooth finish on new 
wood ... but fast. Readies old fur- 
niture for refinishing by removing 
scars, stains and other blemishes. 
25 square-inch sanding area— 
twice that of comparably priced 
sonders. Straight-line action. Makes 
14,400 power strokes a minute, 
Sands with the grain, Goes all the 
way into comers. Fits under low 
places. Guaranteed, Model 700 


WELLER COMPLETE 
SOLDERING KIT 

Latest type Weller Gun, Heats in 
5 seconds. Triggermatic control, 
2 spotlights to light up work. Joins 
metal parts. Makes 
nections. Seals leaks and seams, 
Kit includes Soldering Brush to 
clean connections, Soldering Aid 
to twist wires, fomous Kester 
Solder. Another practical do-it- 
yourself home tool to give or 
receive this Christmas. Guaran- 
ed. Model 8100K 


at ye 


Look for this name—it's your guide to quality in emall power tools 


give your engine greater protection; cut engine wear up to 90% 


NEW FRAM 
FILTRONIC 
Easy Change 
Oil Filter 


Filter body, cartridge, gasket and connections in 
@ single unit! Screws in as easily as a light bulb! 
No connections or adjustments—can be changed 
in seconds. Traps dirt, dust and sludge without 
removing detergents— keeps oil and engine clean 
to guard pep and power, saves expensive repairs. 
Recommended installed priced, $3.95. 


“THE FRAM FILTRONIC CARBURETOR AIR FILTER 


*The FRAM Eaty Change Oil Filer it olreody original equipment on these great engines: 
CONTINENTAL + LINCOLN = TURNPIKE CRUISER » MERCURY » FORD 
THUNDERBIRD » STUDEBAKER GOLDEN HAWK 


NEW FRAM, Mere <omeoct—tits under slesker, lower hoods, More 


FILTRONIGS aca ewes A iraoeecea, tn cae 


Carburetor terms © plostisot-to-metat seot that keeps the cartridge 


Air Filter absolutely prevents by-possing! This 


cir-tight at all times 
exclusive FRAM feature is unmatched by any other filter 


FRAM CORPOR. 


NOW ORIGINAL EQUIPMENT ON THESE GREAT ENGINES: 
Continental + Lincoln + Tuenpike Cruiser 
Mercury * Ford * Thunderbird » Studebaker 
‘American Le Fronce * Autocar * Clark 
Cummins * Diamond T * Diveo 
General Supply = Harley Davidson 
Lycoming + Reo * Sheppard 
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PS Readers 


TALK BACK 


Love Those Volkswagens 

1 suppose it’s never too late to compli- 
ment you on your excellent article concern- 
ing the Volkswagen trip from Chicago to 
New York [Sept.]. I now own my third VW, 


$0 it is needless to say I really enjoy 
little bugs. 

I made an extended trip to the Middle 
West that included your route. I totaled the 
same time as you did. The only thing we 
don’t agree on is the gas mileage, which 
was 29.6 for you and 36.1 for me. 

Tuomas D. Hess, Agawam, Mass. 


. The VW is capable of considerably bet- 
ter performance than your correspondents 
obtained, I recently toured—with a long- 
legged friend and camping equipment— 
2,128 miles through the Cana 
Our average for the entire trip was 34.8 
miles per U.S. gallon, with some fast-driv- 
ing day-long trips giving as much as 40,7. 

Attan D. Frasen, South Burnaby, 
B.C., Canada 


Continental's Not Bad, Either 

I prove a 1947 Lincoln Continental [see 
“We Drove a Continental from Chicago » 
New York,” Aug.] from Morrison, Il., 
Bloomfield, N. J. For the whole res of on 
miles, average speed was 55.6 mp.h., “in- 
motion” time 17 hours, 30 minutes. The 
V-12 engine averaged 15.3 miles per gallon 
of standard-grade gasoline. 

Not bad for a car 10 years old which has 
gone nearly 200,000 miles. 

Rosert C. Fortin, Bloomfield, N. J. 


PS Boat Light Is Right 
In your September issue you published 
an article on how to make a combination 
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bow light for boats [p. 238]. I do not think 
it would’ be permissible to use such a light, 
since Coast Guard regulations specify that: 
Red-and-green combination lights show 
red from dead ahead to two points abaft 
the port beam, and green from dead ahead 
to two points abaft the starboard beam, 
The light that you described was a 32- 
point light [visible all around] that had 
been divided in half. 
Josern D. Feupaan, Benton Harbor, Mich. 


The illustrations with that article may 
have misled you. The combination light 
was shown with a mounting that would 
have made its red and green sections visi- 
ble as required by regulations, Another 
picture did show a 32-point light installed 
on a boat, but this was a white stern 
light, which should be visible all around. 


PS Outboard Hot Rod Hits 36 M.P.H. 
Hene’s the result of your article “How to 
Build This Outboard Hot Rod” [Mar.]. I 
raced this speedster all summer and can 
truthfully say that not a single boat beat me. 
1 weigh 200 pounds and stand six feet 
one, which goes to prove that these boats 


aren't for small guys only. Despite my 
weight, my 10-hp. Hurricane Mere delivers 
up to 36 m.p.h. 
Ronext STELLATO, Worcester, Mass. 


Color TV Story Had Right Angle 

Ix your article, “How Color Television 
Works” [Oct.] you state that a vertical mag- 
netic field moves the electron beam back 
and forth, and a horizontal field moves the 
beam up and down. According to the 
physics experiments I've seen, a magnet on 
a cathode-ray tube bends the electron beam 


THE HOW AND WHY 
OF THE WORLD'S PUREST SILICON 


The purification of silicon by Bell Laboratories metallurgists 
has been richly rewarding. Their original research in this field re- 
vealed the chemical factors that control semiconductors; it was a 
major advance leading to Bell Laboratories’ invention and develop- 
ment of transistors and the Bell Solar Battery. Now they have 
devised a simple but highly effective way to remove boron — one of 
the most difficult impurities to extract from silicon. 


stream of hydrogen and wa or is 
T vapor passes over the 
. forming boron oxide. The 
the wall of the refining 


|t of refining: boron 


During refinij 
kept flowing p 


liquid silicon, it sei 


on. As the wat 


s boron at 


oxide is then pulled away to conden 
tube which is cooled by a water stream. R 
s are reduced to less than one part 


and other harmful impurit 
in 10,000,000,000. 


ors 


used to develop still better trar 
y. It is another example of how Bell 


The new s1 


and reet 


Labora ts help open the way to improved telephony 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 


» 


Metallurgist Henry C. Theuerer, M.A. in Chemistry, Columbia, watches a 
molten zone in a silicon rod under purification. Mr. Theuerer’s most recent 
achievement was development of water-vapor treatment for removal of boron. 


NEW...FOR YOUR 


Precision Jobs 


PROTO proressiowat-quaury 
ELECTRONICS HAND TOOLS! 


WF You'Re IN ELEcTRONICS...indus- 

|I__ trial or service...you need the rug- 

ged strength, firm grip and perfect 

balance found in this broad line of 

job-engineered tools. Many tough 

problems can be made easier with 
PROTO: 


Hex Nut Drivers « Pliers + Screw- 
drivers + Wire Strippers - Nippers 
Snips Ratcheting Wrenches 
Midget Wrenches: All-Angle Drill 
Grab-Alls and many other tools. 


See them—buy them off the 


dealer's today. Send 10¢ for cata- 
| log of entire line to 


DA 


2223 Santa Fe Ave., Los Angeles 54, Calif. 
Eastern Factory, Jamestown, N.. 
Canadian Factory, London, Ont. 


PROTO means 


PROfessional TOols 
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merchandiser at your PROTO | 


| from lead 


toward the magnet. The vertical magnetic 
field moves the beam up and down, and 
the horizontal field moves the beam left 
and right. 

Jaates Jouty, Madison, Wis. 


Our article was correct. When an elec- 
tric current flows through a magnetic field, 
the force on the current is at right angles 
to the direction of the magnetic field. The 
electron beam in a TV tube behaves like 
any other current. The electromagnet poles 
above and below the tube neck generate 
@ vertical magnetic field surrounding the 
electron beam, This moves the beam hori- 
zontally, at right angles to the direction of 
the field. The physics experiment that 
Reader Jolin describes is usually performed 
with a permanent magnet held to one side 
of a cathode-ray tube, not around its neck. 
Depending on the position of the magnet, 
the electron beam may then he deflected 
toward the magnet's poles. 


In Defense of Auto Repairmen 

Arter reading “How to Foil the Auto- 
” [Sept.], I am forced to stand 
men 


sands of readers unjustly accusing these 
dealers of cheating them on oil changes 
because of the darkened color of the recently 
changed oil. 

Fresh oil may look dirty after as little as 
50 miles’ driving because it stirs up for 
particles that have settled out in the engine 
and oil lines. A gray color may also come 
gasoline that gets into the 


crankcase. 
Wits R, Gissox, Chicago 


. . . Lam sure that there are no more, or 
fewer, dishonest garage and serv tation 
operators than there are dishonest TV re- 
pairmen, grocers, ete. 

Operating a garage is extremely difficult 
in these days of complex cars. Your point 
about allowing enough time to do a good 


YOU BUILD 
Broadcasting 


YOU BUILD Recucrnt 
Tube Voltmeter 


ar 


Learn RADIO 
TELEVISION 


by Practicing at Home 


NEED FOR TECHNICIANS INCREASING 
. iy Fest Growing Field Offers Good Pay, Briaht Futr-e 


TUN 


>end for 
LESSON 
“and CATALOG 


-~ FREE 
VETERANS 


Availoble under 
Gil. Bills 


MAIL COUPON NOW 


RANA RADIO! INSTIUTE 1 


seple Lesson aod S1-Page Catalog, 1 
lesmanwilleall Plessowsteplanly,) 
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Years-ahead in performance 
and protection— change to 
Quaker State Motor Oil today! 


QUAKER 
| STATE 


MOTOR OIL 


‘Super-refined from Pure Pennsylvania Grade Crude 
Oil, world’s finest. Famous for performance, 
protection, economy! Try it! 
QUAKER STATE OIL REFINING Cl IL CITY, PA. 
‘Member Pennsylvania Grade Crude Oil Associaton 
B Poputar science 


job is actually the most important part of 
the article. 
Ricnaxp D. Stevenson, Lake Bluff, Ill. 


Down with Small Wheels! 

Tuose new 14-inch wheels and fatter 
tires [Oct.] are made to order for the fuel 
industry. The wider and softer the tire, the 
harder the car is to pull and the more gas 
it eats. But how about us poor devils who 
have to buy the extra gas they'll require? 

I keep my 7.60 x 15s inflated to around 
32 pounds and about four miles per 
gallon, The tires last longer, too, 

I'm beefing. But what can I do about it 
if I want a new car? Get a Volkswagen— 
or a horse! 

Cuesten T. Tayton, Mitchell, $. D. 


The picture of the new 14-inch wheel 
on page 97 shows two weights of five or six 
ounces each on the rim. If the wheel was 
dynamically balanced, this means a couple 
more blobs of lead on the back. Why can’t 
the tire makers spend more time making 


true, round, balanced 
a 


tires instead of think- 
ing up ways to keep 
stock on dealers’ 
shelves? 

I buy 10 to 12 tires 
a rand haven't 
been able to find 
decent ones 
They are all lopsided and need all sorts of 
tender loving care to make them roll at any 
speeds above the Model T range. 

Gonnow E. Watiace, Anniston, Ala, 


Which Way Is Up? 

Wovrp PSM settle an aigument? If 
helium-filled balloon is tied to the floor of a 
car so that it floats unobstructed, and all 
windows are closed so that the outside air 
stream cannot influence it, which way will 
the balloon move when the car is gunned? 
And which way when the brakes are 
slammed 1 

Water L. Hanoup, White Plains, N. Y. 


A lighter-than-air balloon rises because 
the heavier air sinks under it, displacing it 
upward, just as water floats a cork. Accelera- 
tion of the car temporarily makes the rear 
window “down” to everything inside the 
car, so the air will “sink” around and be- 
hind the balloon, pushing it forward as the 
car speeds up. Braking would make the 
balloon move to the rear. 


TE, that man, here's something that will in- 
terest you. 

Nota magic formula—por a get-rich-quick scheme— 
but something more substantial, more practical. 

OF course, you need something more than just the 
desire tbe tm accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
over a comparatively brief period? Always provided 
that the rewards were good—a salary of $4,000 to 
$10,000 and up? 

‘An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for you? Well, 
don’t be too sure. Very possibly they can be! 

Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
Accounting position? 

Just suppose you were permitted to work in an 
accounting firm under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 


could do this—and could turn to him for advice as the 

problems became complex — soon 

you'd master them all, : 
That's the taining you follow in 

Binaple under the 

lethod. 


Salle Problem 


You cover accounting from Basic Accounting right 
through Accounting Systems and Income ‘Tax Proce. 
dure. As you go along, you absorb the principles of 
General Accounting, Auditing and Basic Cost Account 
ing. Then you may choose Commercial Accounting, 
Industrial Accounting or Public Accounting and 
prepare for the C. P. A. examinations, 

‘our progress is as speedy as you care to mak 
depending on your own eagerness to learn and the time 
you spend in study, 

Will recognition’ come? ‘The only answer, a you 
know, is that success does come to the man who is really 
srained. It’s possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for heir training— 
with increased earnings—before they have completed 
it! For accountants, who are trained in organization 
and management, are the executives of the future. 


Send Today For Free Book 
“Accountancy, The Profession That Pays” 


Name. 
Address 
City, Zone & State. 


A CORRESPONDENCE INSTITUTION 
417 S. Dearborn St. 


I want to be an accountant. Send me without obligation, Free book, “Accountancy, 
‘The Profession That Pays.” 


Dept. 1283H Chicago 5, Ill. 


Age. 
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Keeping the Home Shipshape 


OIL SEEPAGE from a fuel intake pipe killing off 
nearby shrubs? Sink a short length of soil pipe 
in the ground beneath it and line it with a coffee 
can to catch any 


SIX HUSKY TOOL CLIPS in a closet make a tidy 
job of storing a vacuum-cleaner wand and hose. 
Screw them to the door or to two boards fas- 
tened to the studs of the plaster wall. 


Fowrnpor rivers can be made of wooden WHEN REDECORATING, a bottle of gold powder 
drilled to take three dowels that will do a lot to perk up the rooms. Mix up 

through with ‘2 tght ft They are usefu Mac: Sapigh: torselectiaa wee: brssenbaled| Bat 

protecting window sills and table tops. fixtures or dingy imitation bronze ones. 
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We'll train & establish you in 


Your Own Business 


-.. even if now employed 


Me are eolarring this Yerldwide ghain In spare time and have a proftable, ifetime busines 
of Bunton atctantps. Mafgtexcensst iocattons are when your present jab ends jean dealer will 
ut avaiighle In ther US-A’ Canadas ahd other coun: {rain ated aasist you Hell reven) his sucoenaful, proven 


ans. He'll work 


Tf you are reliable ahd diligent, this is an op- methods and sales ith you. 


ity to tnerease your income and have the "Alert dealers ean average $5 hourly groas profit on 

Freedom, financial independence, and prestige of YOUR service: they render plus 49 on EACH serviceman at 

OWN business. National Price Guide charges, This business is easy 
‘These are full time dealerships... but you can start to learn... quickly established. 


You Become an Expert 
in cleaning and protecting Rugs 
and Upholstery 
BURACLEAN cles by storgtion 


Gliminstes scrubbing 
Shrinkage. Acrated 


End booty 
This modern proces avoids strane 
Sealing Ntnnecessary weet and Ureaking 


of bers. Fabric lile ts increased. 
ts done tm the home. 


sew hours. ‘Rue pile’ again 
Beil golors revives Parnsabines 
‘tid enlivened, 


Easy to Learn e No Overhead Expense 


Permanent, Growing Market isco and Voluntary Orders We Help YOU Grow 
Aces, 


Separtm 
Fug and upholstery’ cleaning and moth- 
Sofing to DURACLEAN Dealers. 


EASY TERMS 


‘A moderate poyment estab- 
shes your own business— 
olence from soles. W 


lata. Home Show Booth Display. Public 


Gevelooment. Monthly Magazine. Ri 
Service. Annual Conventions. Behind all 
this is & 26-YEAR-OLD hendauny 
terested In YOUR personal success, If 
You want to become the owner of @ 
DURACLEAN Service bu: 


efte Turner? 
muon: ach 


Yo return your 
TOTAL investment. 


DURACLEAN CO., 6-18D Duraclean Bldg., Deerfield, Mlinois 


Without obligation to me, send booklet and letter giving full details 
ni'me how t may OWN e growing business of my own built upon 


2 


FREE Booklet 9 


! 
! 
| 
| 
cond illustrated booklet will expioin every~ | same 
! 
! 
! 


modern, urgently needed services, waiting 


fond. PROTECTED teri 
Get all the facts 
6-180 Doracean Bldg. 


Duracleani Co. ian tint 
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Prize Projects BY PS READERS 


Bow Made from Car Spring. E. R. Mc- 
Cufferty of Naches, Wash., went to the 
auto junky for the bow of this lethal 
weapon, Ground from a spring leaf and 
rung with twisted strands of shoemak- 


Hot Rod for a Six-Year-Old. Reading 
about Dad-built midgets (PS, Apr. '55) 
lured Waldemar Janke of Westbury, 
N. Y., into a six-week sweat turning out 
this winner. Mostly waterpipe and elec- 
trical conduit, it is topped off with an 
aluminum body. The L-hp. engine drives 
through three gear ratios, but Pop favors 
8-to-1 for tough competition, Junior has 
rolled in for two wins so far. 


er’s linen thread, it takes a 150-pound pull 
to draw it. A stirrup (not shown) fits 
into the eye at the front of the crossbow 
and the archer stands on this to anchor 
the stock as he yanks the drawstring. 


pint- 
washer 


, Ore., tl 
size version of an auton 
doesn’t hold wa- 
ter but has a tiny 
agitator that os- 
cillates and beats 
a doll’s clothes 
with plywood 
fins. Like the 
tub, the body of 
the agitator was 
turned from 
wood. The drive 
rod works off a 
universal arm 
that leads to a 
hand crank at 
the back of the 
midget washer. 
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THESE MEN ARE GETTING PRACTICAL TRAINING 


“ELECTRICITY 


A.C. and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 
ELECTRONIC UNITS 


“TELEVISION: N-RADIO 


On Real: 


TELEVISION 
RECEIVING SETS 
Including Color TV 
AM and FM RADIO 

RECEIVERS including 
AUTO RADIOS 
TELEVISION TEST 
EQUIPMENT 


c 
lelevision receivers) 


FINANGE PLAN Get 


You ‘do ‘practica 
Experience or ad 
CLIP COUPON NOW {or 
Goyne book "Guide to Caree 
1 %tnd TELEVISION RADIO 


Training in Refrigeration and Electric Ap- 
pliances can be Included. 


details of 
ibligate me 


This does nd no salesrnan 
I. Tam expec 
TRICITY- 


VISION-RADIO 


ADDRESS. 


A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
S00 s. PAULINA STREET. CHICAGO, Dept. 96.736 
ELECTRICITY % RADIO % TELEVISION % REFRIGERATION x ELECTRONICS 


cry. STATE 
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A SHOE SCRAPER AND BRUSH on cars. It would 
pull out from beneath the chassis to remove 
snow or mud from your shoes before you 
stepped inside.—Wm. B. Reeves, Millville, N. J. 


A TIN-CAN PRESS to flatten space-wasting emp- 
ties. A heavy disk riding on a screw turned by 
a handle could mash cans laid on a base plate. 
—Mrs. E. Miller, Lansing, Mich. 


MAGNETIC INSERTS IN POT HANDLES su that a A NEEDLE MAGNIFIER on sewing machines. A 
steel stirring spoon could be laid along the swivel mounting would let you swing it down 
handle where it would stay fairly cool and be to thread the needle then flip it up out of the 


handy for use.—R. R. Prelletz, Chicago. way.—Mrs. D. Robinson, Greenfield, Ohio. 
Everyone has his own pet idea of « gadget that he would yours? We will pay $5 fur rach one published, Pl 
Tike to ace Jn. general wee. The Ave Meas ilustrated shee  Goverament” postearsla nly. Write, name an 
wero suggested hy Porvtan Science Moxy read fs elearly. Contributions rannet be acknowledged or returned 
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INVENTORS 


Leam how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


62-M DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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Greatest things on rails... 


=z new operating 
burro crane 

No. 3360. A real work- 

horse! Self-propelled, it 

can actually pull its own 

work cars! Rotating cab 

and working boom! 


new track 

cleaning car 
No. 3927. This car will 
actually wash and wipe 
track, When pulled by loco, 
motor-driven rotating 
brush cleans track with 
Lionel “Track-Clean”, 
NO OTHER TRACK FLUID 
SHOULD BE USED. 


new operating 
culvert loader 
No. 342. Puts a heavy-duty 
look in your yards. Travel- 
ling crane picks pipe sec- 
tions off platform, loads 
them into gondola car, 
Workmen's shack hou! 
remote control mechani 


operating diesel- 
type coal conveyor 
Wo. 397. Carries coal from 
bin and loads into car by 
remote control! Includes 
coal, controller, connecting 
wires! Car not included. 


new operating 
lumber mill 
a No. 464. Conveyor belt 
CeCe Er aR picks up logs in bin via 
Ta n09 p= remote control, feeds 'em 
into mill, and delivers 
dressed lumber. Complete 
to sound of busz saw. 


new operating 

brakeman car 
No. 3424. Low bridge warn- 
ing signal pole makes man 
fall to avoid being hit. 
Second pole brings him up- 
right! Includes car and 
= warning signal poles. 


and now LIONEL has ’em! 


The Lionel Corporation, 15 East 26th Street, New York 10, N. Y. 
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Late News 


Will we see over the edge of the universe? This intriguing possibility is 
raised by new electronic devices that amplify light to multiply 
the reach of astronomers’ telescopes. Westinghouse showed off one 
of the latest, a compact attachment intended for the Palomar 
telescopes. It works like a television camera, displaying on a 
luminous screen an image 10 times brighter than the telescope 
could otherwise produce. This lets the telescope detect fainter 
stars, increasing its range nearly three times—Palomar’s big 200- 
inch job could then see perhaps six billion light years away. There 
might not be anything that far off. The universe began, most scien- 
tists believe, as a point that exploded five or six billion years ago 
and has been flying apart ever since. The parts—stars—would not 
have had time to get so far away from us that their light would 
take six billion years to reach us. If the amplifier-equipped tele- 
scopes do pick up objects at such a distance, the astronomers may 
conclude that they are: (a) wrong about the origin of the universe, 
(b) seeing other universes now unknown, or (c) watching Genesis. 


Weather makes a big difference in an H-bomb attack, as this map shows. 

————___——- — The shaded areas indicate 
FALLOUT AREAS FROM SIMULATED H-BOMBS how far radioactive fall- 
oO out would have spread 12 
hours after bombs hit these 
cities, based on the wind 
patterns for last Septem- 
ber 10. Strong northwester- 
ly winds aloft in the east- 
ern part of the United 
States would carry bomb 
_—_—_____— — debris from Detroit to the 
Washington area within half a day, says the Weather Bureau. 


The Government's campaign against bootleggers of stay-awake pills—see 
“Don't Stay Awake to Die,” PS, Oct—scored 100 percent. The 
Food and Drug Administration told POPULAR SCIENCE this 
fall, “Pleas were entered in all cases, and all the defendants have 
been sentenced, except one.” Meanwhile one physician, Dr. John 
R. Rodger, spoke out to defend the stay-awake drug, amphetamine, 
as a means of keeping drivers alert. It is a valuable accident- 
preventive, he said, when properly prescribed for people who 
must drive when tired or who get sleepy at the wheel even when 
they are not tired. 


The controversy over polio vaccine that upset parents last year threatens to 
flare up again. Now there’s a new vaccine ready for testing (not 
general use). This one was developed by Dr. Albert B. Sabin, a 
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Late News 


vocal critic of the Salk vaccine. Sabin uses live polio virus of a 
breed that cannot cause illness but can induce immunity to the 
harmful polio virus. 


New kinds of color-television sets—possibly cheaper-may be on the market 
in a year or so. The big change will be in the picture tube. All 
color sets now use three-gun tubes, with one electron gun for each 
primary color. These are delicate and costly to make. A single-gun 
tube would be simpler. Du Mont is now getting one of this type— 
the Chromatic, invented by physicist Dr. E. O. Lawrence—ready 
for mass production. General Electric and Philco are also working 
on one-gun tubes, but have said nothing yet about production. 


A machine that reads out loud to blind people seems close to actuality. 
There have been “light pencils,” which read ordinary printed 
letters and convert them into electrical signals. The problem is 
converting the electrical signals into recognizable sounds. Most 
machines either give out beeps or monotonously spell words 
letter-by-letter. Now Dr. Milton F. Metfessel of the University of 
Southern California has invented a new machine language, called 
“spelled-speech.” It is an easy-to-learn pidgin English that uses 25 
sounds to represent the 26 letters. These sounds are recorded on a 
magnetic drum. A scanner recognizes the printed letters, and 
signals the drum for the equivalent sounds. The sounds are played 
off the drum in rapid succession, making audible words in spelled- 
speech about as fast as people ordinarily talk. 


What every taxpayer knows, as well as every parent and school official, is 
only pinned down in the cold statistics 
Way SewoeLS ARE chowED at the left: There are more children 


Increase in number ot chikdren than ever before. The population 18 
1946-56 years old and younger is now nearly 
56,000,000, an increase of one third— 

14,000,000—over the figure 10 years 

cf) ago. (By comparison, the number of 
50% | children increased only 12,000,000 in 

ORs 5.8 the 30 years between 1900 and 1930.) 


The big bulge is in the five-to-nine- 
year-old group; the number of young- 
sters in the 15- to 17-year-old bracket has actually decreased. 


Meropotiton Life Inservece Co. 


Short takes, Redecorating your house will cost more this spring. The big 
paint manufacturers are raising prices, 25 to 30 cents a gallon... 
Motorists like the new super-high-test gasoline (see PS, Oct.). 
Sales match the gas companies’ expectations, and Sun Oil is ex- 
panding use of its five-in-one pump (a dial selects the grade you 
want) throughout Florida and into Georgia . . . Tires made of 
butyl, the synthetic used for inner tubes, will be on sale experi- 
mentally. They hold air better, stop shorter, won't squeal, resist 
oxidation. Price: About $100 per set. 
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INVENTORS 


If you believe that you have an 
invention, you should find out 
how to protect it. The first-step 
is to have a search made of the 
prior pertinent U. S. patents. 
If a report on this search indie 
cates that the invention appears 
patentable you can apply for a 
patent, and the specifications 
and claims should be prepared. 

The firm of McMorrow, 
Berman & Davidson, with of- 
fices in Washington, D. C., is 
qualified to take the necessary 
steps for you. We can make a 
preliminary search on your in- 
vention, advise you whether we 
think it can be patented, and 
prepare your application for 


patent. 

Unless you are fully familiar 
with the U. S. Patent Laws, we 
recommend that you engage the 
services of a Registered Patent 
Attorney to protect your inter- 
ests. The patent laws are your 
laws. A patent gives you the 
right to prevent others from 
making, using or selling the 
invention claimed in your pat- 
ent for a period of 17 years. 

Use these patent laws for 
your protection. Investigate 
whether your invention can be 
patented. If you have what you 
believe to be an invention, we 
suggest that you have this firm 
make a search for you. 


Send for a copy of our Patent Booklet entitled “How To 


Protect Your Invention, 


containing information about 


patent protection and patent procedure. Along with this 
we will also send you an “Invention Record” form, for 
your use in writing down and sketching details of your 
invention. We will mail them promptly. No obligation. 


They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 


PATENTS . 


COPYRIGHTS . 
1423 VICTOR BUILDING, WASHINGTON 


PATENTS 
1, D.C. 


=] 
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ATTENTION 


LET DEVRY — 
SHOW You HOW 
TO PREPARE 
AT HOME. 
.. FOR A PROFITABLE CAREER IN 


AUTOMATION 


ELECTRONICS 


Got the right training, ond you'll “get 


ivable intr 
\L EMPLOYMENT SERVICE! We jou 
Senior nenag hone eee 


SEND FOR FREE BOOKLET! 


you are subject to Military 
jon for yi 


Em 
™ 

141 Ber ve., Chicago 41, Ill. Lo aad 

oote give me information stout Automation-Betroncy,# 

od how you mey help mes ' 


DeVry Technical Institute, Dept. PS-12A- 
ont 


' 
Age 


Zone__Stote. 


"Building Beautifiers” 
Can Earn High Incomes 


Golorerete, 2 cemenctions li 
snd protection fo drab, dirty masor 
Sc. on all kinds of buildings. ‘Tough, tenacious, en: 
ring. Easily cleaned. Helps to davlight dark intctiors. 
‘Choice of gleaming white or 30 colors. Applied under 
pocumatic pressure to form an inseparable boad. 


gives lifetime beauty 
ay — concrete, STUCCO, 


‘More Colorcretors are needed to supply 
the ever-increasing demand. Low in: 
vestment appeals to mea of “limited 
‘capital, Work is easy, fascinating, hi 
iy profitable, Broad opportunity to de. 
velop 2 lifetime business. No special ability or experience 
because we supply full instructions and sales co- 
‘Operation. Colorcrete machine is simple to operate, casy 
to move around, Write today for Opportunity Book. 


Seger COLOR CLIT 
sera , 


IN CANADA: DUNN MASONRY MACHINERY LIMITED 
© 


AUTO COMPASS 


One of the common couses of lost directions 
is reduced alertness oF miles roll by. Wrong 
tune ore almost inevitable —unless you drive 
by Hull, the world’s most widely used auto 
compass. At your dealers or write for literature, 


HULL MFG. CO. P.0, Box 241 
TELESCOPE, § 


X—BRASS Bi 


1 Send You This Handsome 


vl 
SAMPLE CASE- FREE 
be] 


DIT's training is also available in Canada 


DeVRY TECHNICAL INSTITUT 


Chicago 41, Illinois 


Formerly DeForest's Training, Inc. 


(Member National Home Study Council) 
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IEASURE SUIT TO WEAR 


...To prepare 
for a profitable future in 
the big opportunity fields of 


TELEVISION 


ke RADIO * ELECTRONICS 


Cais eee Read these simple ABC’s on 
[ov get many shipments of igh-qvelty pars 
Naan rp etary a eco how you can get started 


Sich Ovcllescope. You 


with a good 
commercialtype inairv: 


id thinking 


ip 
‘You cam use tham later em your | 

bboy’ sech coally equipment when you sor 
(Sutin this al 


YOU GET CLEAR INSTRUCTIONS 


ur program, 
getting ready for good jot ir own busi 
Sens, Many ‘ore merried. Guite @ Yow ere 


‘rained many men like yourself ond helped 
them get started toward real jobs with good money 
ond 0 fine future, 
25 YEARS PROOF 

Fer 25 years we have trained men tor hater jobs sight in thie 
st hemes. This fr-hend experiance In helping theveands of 
imem brings a prea! adv 

RNOW-HOW designed tor 


super tor derail 
(WE MELP YOU GET STARTED m THE MELD 


eal werk ove mine 
imum! 


One of America's Foremost Electronics Training Centers 


Member Notional Home Stedy Counc 
DeVRY TECHNICAL INSTITUTE 
11 Belmont Ave., Chic 


DiVRY TECHNICAL INSTITUTE 
cnicaco 41, 1uNoIs 
SieOALsT's THAINING? inc. ITs training solve evoilable in Conode 
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5 
YEARS ‘= |BVI@Y2 SCHOLARSHIP 
eo 
EXPLORE THE WONDERS OF SCIENCE 
Send oda fhe xting "WONDERS OF SCIENCE 
des you compl 
a7 u helices 
nave at your ners fy 
ear, already an ‘counter, You'l find all the fascinating chemistry sets 


microscope outfits there, too. Show them to your 


H 
ELECTRONICS mi sute'vent nan loaed etal 
poraelas tlplied Lele pole 
ENGI fi FE RI ‘1 rs FREE SCIENCE BOOK 
The Porter Chemical Co. 


Dept.M Hagerstown, Maryland 


DESIGNER SMIGCAEY 


Out of high school just 2 years ago, this young 
man has already started a fascinating, highly 
rewarding career in electronics engineering. No 
jer whether you are now 18 years old—or 28 
a 26-month Embry-Riddle education will pre- 
pare you for a quick start in this lucrative pro- 
fessional field. 


WORLD’S LOWEST PRICED 


ADDING MACHINE yw: 


{GOUNTS. UP To 999,009,909 


Electronics Engineering Design course concen- 
trates on essential technical studies and practical 
projects. With the aid of top flight Embry-Riddle 
instructors you'll master many absorbing funda- 
mentals--- Microwaves and Radar, Servomechan- 
isms, Industrial Electronics and Television, to 
mention a few of the subjects. 


‘The demand for trained engineers is greater than 
the supply—and will be for years! So take the 
first step now—mail this coupon. And remember, 
study and play in Miami's perfect year-round 
climate is stimulating and exciting. 

FOUNDED 1926 


vw training book tod 
Blackstone School of Law, 225 N. Michigan Ave. 
Founded 1890 Dept. 129 Chicago 1, Il. 


MACHINE TOOL 


Troining Ebunal 
hahored ; DRAFTSMAN & DESIGNER 


G. SCHOOL OF AVIATION 


(mm mE MAIL THIS COUPON TODAY mmm mmm 


|AN_OF ADMISSIONS, Dept. 91 fan, ‘Tecbateal, Soci 
Embry-Riddle School of Aviation, Miami 30, Florida I aati eee 
1 Whew ciigation, please send FREE ond postpaid fal a 
partieslons, 


D ELECTRONICS ENGINEERING DESIGN 
HG AgRONAUTICAL ENGINEERING DESION 


1 Prense sen me fat deat 
os 1 
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TELERAWA « ALL & BRANCHES OF 
TELEVISION. ELECTRONICS = RADIO 


IN GINE DYNAMIC, MODERN SHOP METHOD, 
HOME TRAINING COURSE 


Another great advance in HOME STUDY TRAINING. Let National 
‘Schools, of Los Angeles, a practical Technical Resident Trade School 
for over 50 years, train you at home by Shop-Method, for today's 
Unlimited opportunities in ALL 8 BRANCHES ofthe Television, Elec- 
tronics, Radio Industry 


* esiavaton apelag tor 


L. 1. ROSENKRANZ 
President of NATIONAL 


‘Check all you receive in One Master 


YOU DO MANY PRACTICAL J08s, 
Course at One Low Tuition You do 
1 


? 


cccuit analysis and 
many other down-to-earth experi- 
ments. You build a modern TV set 


# 


i 


i 
8 


g 
E 
2 


ATIONAL SCHOOLS 
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nt G 
[Francis Bacon aBenjamin Frenblig Newton 


WHAT SECRET POWER 
DID THEY POSSESS? 


Why were these men gre? ls 


How does anyone—man or woman—achieve 
greatness? Is it not by mastery of the powers 
within ourselves? 

Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the secrets 
of a full and peaceful life! 

Benjamin Franklin, statesman and inventor 

. Isaac Newton, discoverer of the Law of 


Gravitation . . . Francis Bacon, philosopher 
and scientist... like many 
other learned and great men THIS BOOK 


and women . . . were Rosicru- 
cians, The Rosicrucians (NOT 
2 religious organization) have 
been in existence for centuries, 
Today, headquarters of the 
Rosicrucians send over seven 
million pieces of mail annuall 
to all parts of the world, Ad- 
dress: Scribe X.A.A, 


Ge ROSICRUCIANS 


San Jose (AMORC) California, U.S.A. 
om eo ae ‘SEND THIS COUPON—————- 
Scribe X.A.A. 
The ROSICRUCIANS 
¢AMORC) 


San Jose, California, U.S.A. 


Please send me the free book, The Mastery of 
Life, which explains how I may learn to use my 
faculties and powers of mind. 


Name. 
—_— ————————— 
City. 
State. 


[aes 
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instead of a job 
train for a career 


ry ane 


in 27 months 


zac Radio (1V- 


Fh TR -STATE COLLEGE 


Angola, In 


5126 College Avenue 


LEARN METALCRAFT 


and JEWELRY MAKING 
‘Low Cost Home Training New Available 


ke money, Learn. profitable 
Secorative, metal and 


‘ewelry ms 
iS See Apeciat tools and materi ished 
Write fr INTERSTATE TRAINING SERVICE 

Free Booklet DEPT. K-2. PORTLAND 13, OREGON 


Want a Government Job? 


MEN-WOMEN, 18-55. Thou- 
sands of positions open. Prepare 
NOW for next examinations. 
Write immediately for free 36- 
page book, with list of 
many positions and par- 
ticulars telling how to 
prepare. Grade school ed- 
ucation often sufficient. 
Veterans get preference, 
FRANKLIN INSTITUTE 
(Otot Government Controtted) 
Dept. B-90, Rochester 4, N. Y. 


TRAIN FOR GOOD PAY IN A FIELD THAT ISN’T CROWDED! 


OPPORTUNITIES 


EVERYWHERE! 
Don't drift nto, a rut 
‘pont teal tor something th 


COVERS EVERY MOTOR TYPE IN COMMON USE 


Every day, more and more electric motors and motor control systems 
are being usied BOTH in industry and in homie app! whe-expert 
Who can keep them working prope in this 

cal Age. ‘The pay 1s good. The 

rapidly. Trained men And oy 

time work. TRIC MO’ 


i electric motor 


busy sh 
ding vocational s 


SHOWS YOU HOW .. . Every Step of the Way! 


STUDY GUIDE nae 2 2 t8 
A. unleue Stuay Guide 

Hookiteeo8 practical mee 
PO aed te tr 
EP Ceeerataly OF ae 
seu RE 

ie 


pT Rae geh te knvrome Bip te a Rio auth, ae 
Huber ge a 
iy scart Sa 
Eee a a pe 
sek ako tS ae eta eit tsd Asian eae 
Han Tit tatset ake aae fh toueachade 
haoke stakes tearing ane Pa ets 
eS ateede woth work ™ [)) Serenata net 
ese gp. Bunce 
REFAUH celle you what fo do 
LEARN FAST . . . no lessons to wait for! ELECTRIC MOTOR RE- 
phic dened 0 


EARN WHILE YOU LEARN Seithe ‘cervise bench. "Oalgue 


ce by repairing motors for friends, nelghbors ot 

‘asineas houses. Earn while you tearn this proft- 

le. Tast-erowing business! 

If’ sold ss course and sent to you In lesson form. 
EPAIR aes arent 


from ‘alternating. 


ay 
‘you ean asl 
‘understans 


| pepr. ps.126, RINEHART & COMPANY, INC. 
| 232 Madison Ave.. New York Ye 

Send 960-4 TEPAIH book for. 10-day 

i 


| oniiae't 84. fe0 


Electronic Moter Controls, ete. 
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AUTHENTIC 
REPLICAS. 


Be a Top-Pay-Man in the Fast-Growing 


AIR CONDITIONING 


AND REFRIGERATION FIELD 


YOU BUILD A 
REFRIGERATOR 
FREEZER | 
AIR CONDITIONER 


COLLECTING =i ~ 


OR MILK COOLER 


esman tophies 
far De, Rampur 


YOU PRACTICE WITH 
23 BIG KITS 


THAT BETTER JOB or A BUSINESS OF YOUR 


OWN jis within your reach. Opportunities + 

are plentiful in the air conditioning and qi 

refrigeration field. Although old and es- 

tablished, this industry is booming Today, aso 
over 150’ million units are in use. La mower 
Yeats, milion refrigerators, 1 million 

freezers and two million air conditioners were sold. 


THOUSANDS OF MECHANICS ARE NEEDED to keep these 
units in working order. Trained men earn up to $125 a 
week and more...and work steady. So, why saddle 
yourself with low income when you can enjoy a better 
job, better pay, better living? To find out how, just fill 
‘out and mail coupon. Do it now. 


CTITRAINS YOU AT HOME IN A FEW MONTHS 


You get practical training along with real experience 
because CTI sends you 23 big kits. You assemble a 
heavy-duty, commercial-type, ¥4 h.p. high-side (illus. 
trated above). You run many tests, do 10 complete 
trouble-shooting and repair jobs. You build and keep an 
air conditioner, freezer, refrigerator or milk cooler. Only 
CTI sends you this equipment—at no extra cost. Easy 
picture lessons make training easy. 


EARN CASH AS YOU LEARN 


Soon after you enroll, use your newly- 
acquired skill to do repair jobs in 
Your, community. Earn extra cash 
jome students make up to $15 a 
week and more—others open a shop. 
Mail coupon now!—Commercial 
Trades Institute, 1400 Greenleaf 
Ave., Chicago 26. 


LEARN APPLIANCE REPAIR 
G IN SPARE TIME AT HOME 


START YOUR 


OWN BUSINESS 
50,000,000 
POTENTIAL CUSTOMERS 
Now shop-method, bome-trnintnt 
how teat eed Chee ee, 
FREE fears ty hulding valuable west 
BOOK ae a eS 

$5.00-5630 as het 
REE HAUSTRATED BOOK 


Sw} 
‘COMMERCIAL TRADES INSTITUTE 


CHRISTY TRADES SCHOOL, Dept. 7001 
‘3804 NW. KEDZIE AVE. ‘cuieaco 25. 
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RCA offers you the 
finest training 
at home | 
Radio-TV 
electronics, 
TV servicing, 
Color TV 


SEND FOR THIS FREE 
BOOK NOW! 2zmzasEse 


How TO 


FIX ANY CA 


‘why no Job's too tous 
Jouire fot MOTORS brand 
wAIR MANUAL at you 


‘Rn ‘expert mechanie~ you ca 
through” ANY repair On ANY: 
‘model ear built fram 1046 thro 


Everything You Need to Know 
mn 1080 


fevery step of the Wi 
ory repale procedures 
for txperts, Instructions and. pictures 
OB army and "Navy. 2,000,000, 
Copis 80Lb! 


Try Book FREE 7 Deys 


New Truck Repair Manual 
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INSURED TIRE SERVICE 


\\ POPULAR BRANDS 


CAN SUCH a 
BE SOERD AP SUE ow PEEL 


‘GOODYEAR SUBURGANITE TYPE SNOW TIRES 
New Tire Guarantes—Fastory Rebuilt 


Same FREE offer on MOTOR’S | 


ATTENTION HOME WORKERS 
WE NEED YOUR RODUCTS 


IL BURNER 


a) 
Ol, RA 


SPARE TIME LEARNING MEANS 
EARNING BIG MONEY 


MASS. TRADE tosion're.nass, 


Train at Home in Spare Time for High 
Pay or Profitable Business Opportunities 


Sstablished Institution. Founded 1008, Write tor 


Say—no obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


2330 NM. Milwaukee, Dept, 4126, Chicago 47, IMlinois 


VETERANS- NON-VETERANS 


se as 
i TRAIN NOW FORA 
MH TOP-PAY JOB IN 


TELEVISION | 


No Experience Needed—I train you AT HOME jin your SPARE TIME 


NOW — while the Television-Radio-Electronics industry Is springing up to meet the heavy demand for these products 
expanding at the fastest rate in history — is the time for 

‘you fo prepare for a top-poy lifetime job... or your own Trained men are needed urgently. The head of CBS-Colum- 
profitable business. bio product service department estimates that the industry 
New TV stoions are going up constantly ... sales of TY Will ned 200,000 service men by 1959. The best jobs will 
sets ore breaking all past records . . . new products are 9°10 the men who are ready for them. Right now isthe time 
being announced almost every day . .. new plants ore for you to prepare yourself. Delay con be costly. 


LEARN BY DOING 


TV JOB. You boild and keep an Electromagnetic TV 
IVER designed and engineered to toke any size picture 
tube up to 21-inch, (10-inch tube furnished. Slight extra cost 
for larger sizes.) .. . alto @ Super-Het Radio Receiver, AFRF 
Signal Generator, Combination Veltmeter-Ammeter-Ohmmeter. 
CW Telephone Transmitter, Public Address System, AC-DC 
Power supply. Everything supplied, including all tubes. 


STUDY NEWEST DEVELOPMENTS Sylvania Now Sponsoring 


RITA’s Color TV Technician Course 
My training covers all the latest developments in the fast-growing Television- cduswaslis inteidiaiiiaits 
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV — 


ric Products Ine, in ie 

TRANSISTORS — PRINTED CIRCUITS, otc continuing effort te cooperate with independent serv- 
ice deolers is now sponsoring the RITA Color Tel 

CHOOSE FROM FOUR COMPLETE COURSES vision Technician Course. A\ 

covering all phases of Radio, FM, TV, Color TV. Srivonie Dealers, 

1. Radio, FM and Television Technician Course — no previous experience needed. 
2. FAMTV Technician Course — previous training or experience in radio required. 

3. TV Studio Technician Course—advonced training for men with Radio 
or TV training or experience. 

4. Color TV Technician Course—u 

for servicing all color TV receivers ond eq 

‘Altar you fish your home seedy trai 

PALEMRLIDUNTM ing Ia Course 1 or 2 you con howe te 

RAMAN works, 50 hours, of intensive Lob work 
CPST TMESELID 0 waders slecronic saviomant ot oor 

‘euodate resident school, Perea School 

‘of Radio & Television. THIS EXTRA TRAINING 15 YOURS AT NO 

EXTRA COST WHATSOEVER! 


FCC COACHING COURSE 


Important for BETTER-PAY JOBS requiring FCC License! 
‘You get this training AT NO EXTRA COST! Top TV jobs 
‘90 to FCC-licensed technicians. 


couthorized 


AIL THIS COUPON TODAY! 


i 
{ 


Radio-Television Training Association 


‘52 EAST 19th STREET © NEW YORK 3, N.Y. r 
an aed ete Mane ag 
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if YOU “EAT, SLEEP 


gS "AND LIVE” CARS--- 


TURN YOUR HOBBY 
INTO A CAREER! 


Get America’s Big-time, Big-future 


AUTO MECHANICS 
& DIESEL COURSE “2° i272" 


spare time! 

Los Angeles’ National Schools, America’s automotive 

‘Technical Trade School since 1905, now brings its famous 

resident Shops and Faculty direct to you at home—to p 
you toearn more 

fast-moving, opportun 

Get your home training from the “Car Capital of The 

World”—America's most auto-mi city, center of Hot 

Rod and Sports Car activity! Mail coupon right now! 

HOP-METHOD” HOME TRAINING! 

YOU MASTER ALL PHASES, INCLUDING DIESEL. All lessons 

fully illustrated. We show’ you how to earn as you learn. 

OK for Vets, Graduate Advisory Service. 

YOU GET AND KEEP THIS PROFESSIONAL EQUIPMENT! 


eC NATIONAL SCHOOLS 


NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 19% 
LOS ANGELES 37, CALIFORNIA 


NATIONAL SCHOOLS, Dept DC-126 

Tau NONE 9D) cothed MaNRRAT S68 
WUEROA ST. op 187 NLA SALLE St, 

I roe anieties 3, cau ‘CHICAGO 1, HL. 
Send fr FREE Auto-DreselOpportunty Book and Sample Lesson 


pe ace. 


VETERANS: Give Dove of Sch 
‘ 


THE MASONIC 
CASUALTY COMPANY 


OFFERS 
ACCIDENT—HEALTH—HOSPITALIZATION 
INSURANCE AT COST 


pics 


© Non Canceltabie © Benefits Not Prorated 
© Ne Medical Examination © No Paid Agents 
‘© Coverage On or Of the Job 

FIRST 3 MONTHS PROTECTION FOR MEMBERSHIP FEE $2.00 

FOR MASONS ONLY under 56 yrs. of age 

WRITE AT ONCE 

THE MASONIC CASUALTY COMPANY 

80 BOYLSTON STREET, Dept. $-12, 
NO AGENT 


‘See the Greatest Show on Earth with this Jf 


GIANT ASTRONOMICAL TELESCOPE J 


NGO ROCK 


bie 


LAFAYETTE 
CATALOG 


165-08 serie t ee: 
Radio IAMAICK 33, 


Jafayette 


a= 
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PRICES SLASHED ON FINE IMPORTED 


Small Down Payment—Easy Terms 


Buy Direct from America’s 
Largest Exclusive Dealer of 
Fine Imported Accordions 


You'll never buy for less! Rush coupon for exciting 
FREE Color Catalog of latest model brand new 
Imported Italian Accordions. You'll save one half 
—or more —by ordering NOW! Get FREE 
5-DAY PLAYING TRIAL with positive money 
back guarantee. If you decide to keep it, pay only 
pennies a day on amazing easy terms. We are 
s largest exclusive direct accordion 
dealer. We buy for less—and pass our savings on 
to you. Each accordion bears the famous brand 
name of an outstanding manufacturer—each is 
hand selected for quality and superior tone. Each 
accordion carries our LIFETIME WARRANTY! 


More than 30 brand new models to choose from. 
Accordions for beginners up to magnificent pro- 
fessional instruments. Personal help in selection 
if desired, Trade-ins accepted. Get in on the fun 
and popularity only an accordion can give you. 
Rush coupon at once for big.new FREE Color 
Catalog and new low wholesale price list. No 
obligation. Write today. 


| slenieelententonterietentelotontekoats | 
ACCOR! 


PHILHARMONIC Cathedral 
A magnificent accordion f 
the professional sccordioni 
and those who demand th 
peak of quality. 


Dept P-126 2003 W. Chicoge Avenve, 
Chicoge 22, Hllineis 

‘Send FREE Color Catalog of newest model accor- 
dioas; also latest wholesale pricelist. 


Name. 


tu, 
ACCORDIO MANUFACTURERS AND 
WHOLESALERS OUTLET 
ee 
2003 W. Chicago Avenue, Dept. P-126 Chicago 22, Illinois Ke se me se mm me = et 
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“TOOK IN $217 
FIRST 10 DAYS” 


Some make more, some less. 


We help you to start Your | 
Own All-Year Business 


Make Big Money! With 
our easily operated, 
highly efficient_wall 
washer, Charles Stelle 
took in $217 gross in 
first ten days. EL. Goss 
took, in more than, $10,- im } 

in one year. 
Taber wrote, “J made 
$400 gross in two weeks.” eA 
And no wonder...this machine washes walls 
6 times faster and better than by hand. 


Your Mor making Oj tunity. We want more 
men to go into this profitable business for them- 
selves and enjoy independence—freedom from 
bosses, layoffs. Customers everywhere—homes, 
offices, schools, churches, hotels, etc. How much 
you earn depends largely on you. What you 
take in is mostly profit. No need to rent shop 
or office; operate business from home. Can start 
spare time until your full time is available. 

Lose no time. Get all facts without obligation 


FREE BOOK! MAIL COUPON TODAY! 


aoe 


‘Sond at once (no obligation) your FREE booklet 
containing information about your WALL WASHING 
how I can start my own permanent, 
profitable business. 


WAKE UP 
RARIN’ TO GO 


Without Nagging Backache 

Now! You ean get the fast rellef you need from nasaing 
backache, headuche and muscular aches and pains thatoften 
‘ause resless nights and miserable tired-out feelings, When 
nother disturbance 
9 ing wrong food and 
drink—often setting up a restless uncomfortable feeling. 

ect Doan's Pils, They work fast in, 8 
separate ways: 1. by speedy pain-relieving action to ease 
torment of nagzine backache, headaches, muscular aches 
and pains, 2. by their soothing effect on bladder irritation, 
Si by thelr mild diuretic action tending to Increase output 
Of the 15 miles of kidney tubes. 

Find out how quickly this 8-way medicine goes to work, 
Enjoy a good night's sleep and the same happy relief mil- 
lions have for over 60 years. Ask for new, large size and 
save money. Get Doan's Pills today! 


AND KEY 
MAKING 


commie coarse 51 


Zone—State. 


ol FREEY 
(for MOUN 


se 
ends, Fish, Tan suins: 
‘ani /gartly spare 


vest and the ere 
Known, for spertamen 
‘Yes, 


Ge SF 
FREE B BOOK © : 


pond 


ii aril souing pee BOOK: Best dear. See's Aa 
Pr ‘SCHOOL OF TAXIDERMY. 2612 Elwood Big, Omaha 2, eb. 
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M 


A 


H Y P NOTIS M 
Be Popular Amaze _ Entertain 
peal Bettas ith GUgRANTEED, HESUL TSS bon 


DELAY. Write to America's oldest, most famous Hypnotic 
School for free information -Sowtoday. Sent in pinin Wrapper. 


SCHOOL OF APPLIED HYPNOLOGY 


Sigh 312 190 Cartel Pork teat NYA, NK 
Home Craftsmen And 
ite Do-lt-Yourself Fans— 
Mika see Sonar 
Bets cos ocr 
ny pico warnens 


form’ for workshop and 
do-it-yourself jobs. Many 
fashionable, practical 


WORK CLOTHES 
siples. 


= ©& 


THE FAVORITE GARMENT CO. ‘ecks 


25,000 DEALERS, 
COAST TO COAST 


This $4.95 Regular Size 
Presto Fire Extinguisher 
for Letting Us Prove How 


“YOU CAN MAKE UP TO 
$1,000% A MONTH! 


mit out a demon 
Feallge ‘why. 
homes, ‘store 


0 8 ile 

nary extinguisher cl om equal 

ity fight,‘handy extinguisher even a child ca 
Here's Our Daring $1 Off 

Send your namo and address with only $1 

We'll dond you m real 

demonstrate 

friends and 


te Ab this bla aay 
i. You risk noth 
‘Send you FREE complete Sales Kit to hy 
d."Act now. Write to MERLITE INDUSTRIES (Pre 
Div.), 114 6, 32nd, SD 

CANADA: Mopa, 


Thousands of 

Engineers Needed 

for Hard Pressed 
Industry 


BACHELOR OF 
‘SCIENCE DEGREE, 
27 MONTHS 


Degree Courses: 
Electronic Engineering 
1D Electrical Engineering 
DHighwoy Engineering 
G Mechanical Engineering 


Photo of Heald Blectrical Laboratory 
Enroll Now for New Term 
Heald Coltege Ronks FIRST 
West of the Mississippi 
in "Who's Who" in America 
Send for FREE Information 


Heald Engineering College 


] Mechanical Drefting, 
Structural Oratting 
Cl Surveying 

D Estimating 

Gi Moster Electicion 


‘Approved for Veterans 


NAME 
STREET. 
| a a Se, 
ee aaa, 


Learn at Home 


in your spare time 


to Fix Electric 


Better Pay-More Opportunities 


Get into a fleld where there 4s important work and oppor- 
tunity for the trained man, Millions of electric appliances 
are sold every Year Every wired ‘now has an average 
Of 8" Many of them need service and repair. Owners Day 
Well to ‘have them’ fixed quickly. properly. This is. your 
portunity for a better job. your ‘own part time or full 
‘business. NRX ean give you the training you need, at 

ie. In Your apare time 


Spare Time Earnings Start Soon 


Soon after starting you will be able to earn extra ensh 
xing ‘toasters, clocks, fans, ‘Vacuum ‘cleaners, ete., fF 
Reighbora and friends.’ Keep’ your Job while learning and 
earning. re time to Work for you. Work in. your 
Basement, garage, spare room, You'll be amazed how easily, 
quickly you, too, can start earning many extra dollars, NRL 
shows you how. Even before you finish training your spare 
Ume earnings may pay for the course and equipment 


NRI Sends Tester to Learn and Earn 


Xou need proper equipment to service today's automatic ap 
th this course you get parts to build professional 

oe Tester You learn to use It. Takes 

Book and 


that for more’ th 
40 years has been ti 

through hone study’ 
food ‘pay. jobs. Out ‘reputation, 
Focord’ ¢xporience “back up this 
Course. Write now to" NATIONAL 


Washington 8 Dc s 
FRE Lesson and Book 

Mail this NOW! 
NATIONAL RADIO INSTITUTE 


Dept. BN6, Washington 9, D.C. 
| Send'me Lesson and Book Free. No Salesman will call. 


I city. ~-Zone -....-State- 
LLACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL_y 
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DON'TSWAP SAFETY FOR ‘DISCOUNTS’ 


1 replace FAST any detective tre, tet, 
Cheaper PRICED Tires are Cheaper GRADE Ti i! 


se 
= 


acquire ———|.— | 


LA NIGHTS AT HOME! 
LL.B. DEGREE 


LaSalle's famous Law Library—used as refer- 
‘ence in many Law libraries and Law offices— 
hhas enabled thousands to master Law surpris- 
ingly in spare hours at home, for business SEND EE! i] 
‘and professional advancement. FOR THIS 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in eondensed, orderly, sim- 
plified manner. 2 courie, ng. 

‘You advance rapidly with this great brary, ‘Eretzvegentge fh Catena gn Riding 
plus special lectures furnished, We guide you pe ees s 
step-by-step with personalized Problem Meth- BEERY SCHOOL OF HORSEMANSHI 
‘od of instruction... you learn by doing—han- Dept. 5012 Pleasant Mill, Obie 


Gling legal problems—not by memorizing rules, 

Send for two FREE booklets, “Law Training LEARNPLASTICS 
for Leadership,” and “Evidence,” answerin 
questions about Law and ita value to you, an f’\, COMPLETE LOW COST SHOP METHOD 
taling how LaSalie Law graduates ae winning HOME TRAINING NOW AVAILABLE 
Tapid advancement in business and public life, nied Gt eat 
Mail coupon below. No obligation. ‘Seid eta, forolng, suring tc, Park 


LA SALLE EXTENSION UNIVERSITY ot a ot ee"All plastic materia 
‘A Correspondence Institution S INTERSTATE TRAINING SERVICE 
4175. Decrborn St. Dept. 1283L— Chleage 3, Ml. sooxuer DEPT. €-2, PORTLAND 13, OREGON 
without suugatsca,” "== brobete Gewctted ators, TASOPE PHOTO-ENGRAVING PLANTS 


ie PHOTO. 


Name tideat agen nlaaesec aia 


experience necessary. Sold direct from factory 
ince 1931. First five hundred cuts sold locally 
for by mail will pay for plant and pay you well 
‘Screens: for your time. Write for FREE catalog. 

Siswmw  TASOPE, DEPT, PS-12, AURORA, MO. 


NOW —find buted Weave, gold, aver, nd motel 
‘bie, wh sensation! 3B locelet—COLDAK'S 
“PIN”... ony $4930 complete wih erphones, 

Wie for FRE Teratre 
ul Kine meta mineral bear 
‘tiger ond scflotion co 


Monvfecturers of mat 
Veclion devices since 1933, 


INDUSTRY NEEDS 
TOOL AND 
DIE DESIGNERS 


education sufficient; no oe cal at talent peed. Waite today 
NATIONAL SCHOOL OF CHEMISTRY to Acme School of Die Design, Corres, Div. SC, 8 N. Je 
P. ©. Box 606-3 ‘Reawood city, Caitt, | son St, Dayton 2, Ohio. Approced for Veterans Training. 
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gem 


NEURITIS 
i 


Ss 


» SCIATICA 
LUMBAGO 


= Treated By Non-Surgical Methods 
At Famous Health Resort 
Rheumatism and its kindred 
diseases attack bodily func- 
tions and organs. When you 
take medicines for temporary 
relief of pain only you are 
ignoring nature’s warning and 
permitting the cause of your 
Condition to grow worse. 


Resultful Treatments Available Now 
‘The Excelsior Institute trustworthy and 
scientific treating methods are designed 
to correct the real underlying causes of 

‘our ailments and start the removal of 
hose poisons in your system 
which are causing your suffering. 


Revealing Free Illustrated Book — / 0% 
Our New FREE Book tells how 
thousands have been successfully / ciigagy 
treated in recent years. Write to- HEATH 


day. It may save you years of (Olsonoum 
Suffering. No obligation. =, 


EXCELSIOR INSTITUTE, Dept. CBSS0, Excelsi 


‘A greater 
variety of 
al 


here than 
any other 
lace in 
1e world, 


Word War 11 and Keres Veterans 
WEAVER SCHOOL OF REAL ESTATE ‘rat. i030) 
30208 Grand Aves ‘Ransan city. mes 


B.S. DEGREE IN 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
ICAL and ELECTRONIC ENGINEERING (Inc. Radio ond TVi 


Big Demand for Graduai 
ot yoann ore srsing 88. ENGINEERING DEGREES 
ath, Chen, Physics. New 2 


oratories “Licluding new” phat 
iuallzed Instruction emp 
rt 


atemation on 27 
vemical Ci 
Mechanical C) e 
Hoon 36 MONTH ‘B.S. DEGREES in 
Mothemetics O ‘Chemistry 


[Nome. 
HAdre 


1957 ALLIED 


valve-packed 
PAGES 


WORLD'S 
LARGEST 
STOCKS 


SAVE ON EVERYTHING 
IN ELECTRONICS 


sand components; 
s’ kits (see the 

US KNIGHT-KIT line); recorders 
nd phono equipment; TV tubes, 


antennas, accessories; Amateur 

my) station equipment; P.A. systems: 
y test instruments; industrial elec- 
tronic supplies—plus everything 

Bane in parts, tubes, transistors, tools 
& and books. Get more for your 
@) money—send today for your 


FREE 1957 ALLIED Catalog! 


ALLIED RADIO CORP., Dept. 7-M-6 
100 N. Western Ave., Chicago 80, Ill. 


(Rush FREE 1957 ALLIED 356-Page Catalog 


Name. 


Address, 


City____Zone____State. 
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CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


go 

tS 

LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Check the want ads in any newspaper SEE the big- 
Day opportunities open to you aa. 
fore, you can learn this well-paid, prestige. 
at home—quickly, easily? No speci 
Get complete, step-by-atep Chicago Tech lessons in the 
rail, ‘pent fetr pleasant hours studying each week 
ina short time you'll be a well-trained draftsman, 
ready to take your pick of many good jobs. Act now! 


FREE INFORMATION—MAIL COUPON TODAY! 
Get FREE TRIAL LESSON plus infor- 
ation about C.-C. practical training. 
Learn’ whnt  micceasfut Chicago, Tech 
kraduntes aay about high pay amd oppor: 
initien in “drafting. No charge, oF obli- 
ation. 


ico Te. f 
Mall"Sio FREE Lesson with information about big oppor 
tunities in DRAFTING. 


Name, 


Ad 


Invenfors - 


] sketch and describe your invention. 
Sign, date and have this disclosure 
witnessed by two people who under- 
stand your invention. Have us make 
a preliminary search among U. S. 
patents already granted for similar 
types of invention. We report on the 
probable patentability of your inven- 
tion and recommend your further 
course of action. 


VICTOR 3 


VANS & 


REGIST 


E Co 


nats | 


PROTECT YOUR INVENTION BY A 
U. S. PATENT. SEND FOR FREE 
“INVENTION RECORD” FORM AND 
“PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE”. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH ih FLO 
NEW YORK CITY 


TINVENTORS: 


I shall be pleased to furnish you, 
upon request, with information relative 
to parent procedure—without any obli- 
gation on your part. 


PATRICK D. BEAVERS 
Registered Patent Attorney 


| 237 cotemblan auitaing, Washington 1, 


FI book of “instructions on Patent Procedure for 
Inventors,” also “Certificate of Invention” 
sent without obligation. 

Cc. A. SNOW & CO. 


REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON 1, D. ¢. 


D.C. 


form 


13 
PATENT fORMATION TESISTERED PATENT 


‘Book and 
|  INVENTOR'S RECORD 
without obligation 


. INVENTORS 


| Whether an invention is patentable can be substantially de- 
| termined by rch of the U, recurds, Without 
obligation, 
should take co secure 
HN N: “R ANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D.C. 


How to Become a 


*GOVT. HUNTER 
Forestry, Wildlife Services! 
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Make $5°° an Hour 


CASH PROFIT 
THE DAY YOU START! 


START YOUR OWN BUSINESS AT HOME... . SHARPEN 
HOUSEHOLD, GARDEN AND SHOP TOOLS IN SPARE TIME 
Now you can turn spare time into Big Cath Profi 

saw Shorp-All. Sharpen ki 


‘own CASH business 
calls to make. No experience neede 

Learn how easily you can start your own 

e business, Amazing low cost easy- 

payment plan, Send postcard for FREE BOOK. 
BELSAW SHARP-ALL CO 

707 Field Bide. Kansas City 11, Missourt 


AMAZING rensona. POCKET RADIO 


STEN IN PRIVATE WHILE YOU WALK! 


SEND ONLY $5. 00 


rua MAKE BIG MONEY Bag 
iaumee (N YOUR SPARE TIME... abun 


COEEIMEE Selling name brand merchon- MEE 


feo Rival 
Gilbert Ronton 
Gruen Sessions 


Ideo! Toy WRITE TODAY. 


Our name does not appear 
anywhere in the Catalog. 


THE FRALEIB COMPANY 


39 Union Square, Dept. PS_New York 3, N.Y. 


Wering 


Become an 
Electrical 
Engineer at 


in Milwaukee 


Electronics Communications 
Electrical Power 
Industrial Electronics 


Join the Engineering team! Over 50% of the 
nation’s industrial leaders began their 
careers with engineering training, Jobs are 
waiting for well-trained men. 

Milwaukee School of Engineering's educa- 
tional program of technical institute and 
collegiate engineering courses offers you 
step-by-step advancement. Save a valuable 

"ar through MSOE’s optional year-round 
study system. Prepare yourself for the oppor- 
tunities ahead in one of these MSOE cours 


Engineering 
(Bachelor of Science degree in Electrical 
Engineering) 


Engineering Technician 
(Associate in Applied Science degree) 
MSOE also offers courses in mechanical 
engineering and technology 

MSOE's complete, modern facilities include 

specialized technical laboratories and 

equipment, visual aid theater, and amateur 
radio station. Courses approved for 
veteran training. 50,000 former students. 

Excellent placement record for graduates. 

4 TERM OPENINGS YEARLY 

JANUARY, APRIL, JULY, SEPTEMBER 


Clip and Mail Today! 


MILWAUKEE 


School of Engineering 
1 Dept. P5-126, 1025 N. Milwaukee St. M36 
1 miwostee 1, Wisconsin 


1 Iam interested in 
(D Electrical Engineering course 
Oj Engineering Technician course 
G Mechanical 


Name... 


Address... 


City and State. 


If veteran, date of discharge. 


eal 
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Check the Kind 
of Body You Want 


... and I'll Prove How EASILY | 


You Can Have It! 

5 below. the kind 

ha Lit give It to 

‘SO, PAST your" friends. will, be 
Di re 


Charles 
‘Atlas 


we Tension” changed 
2 bt-pound. wen 


‘World's “Most Pet 
\ ‘ecuiy "Developed 


change” 
soapon NOW! 
| CHARLES aTtas, t 
| 115 fast 23rd si 


Multi-Million Dollar Business 
Now Being Split Up Among Home 
Operators in Small Communities 


Inexpensive Table Top 
Machine Pays Profits 
UP TO $9.20 AN HOUR 


inexpensive machine ean turn out large 
humbers of Rubber Stamps with special wording of all kinds. 
Material costingzonly Z7e makes a stamp that sells for $1.80. The 


machine is eany for anyone to operate. It molda ax many as ix 
Rubber Stamps at a time, each with different wording much 8s 
‘names, addresves, notices, stock numbers, prices andother copy" 

factories and individuals. At full eapacity, 
‘can earn ns much as $8.20 an hour for the operator!” You don 
heed experien 


‘ay. We'll mail full particulars FREE. 
first in your locality. Rush eoupon. 
RUBBER STAMP DIV., 1512 Jarvis Ave., Dept. R-312, Chicago 26, I. 


ER STAMP DIV; Dept.R3 POET 
| 


facts showing how I ean get started in the prof 
nese at home In spare time: Sverythiag Joa + 


‘hall me FREE ‘and no ealesman will ell 
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HOW TO GROW 


ORCHID 


AT HOME 
Leare how you ma: 


FLOWERS blooming IN YOUR OWN HOME 
within a few weeks. Successful home 
grower now reveals his secrets. Shows 

You how to grow gorgeous CATTLEYAS 
CYMBIDIUMS, EPIDENDRUM: 


PROFITABLE HOME 
Profit orders come 
ends, neighbors. florists, etc. 


MAKE BEGINNERS BIG PROFITS 


Many men and women making big money on imports 
by mall order from home. ‘No ineestment: in 
merchandise or ade. We tell you where to Ret low 
Cost products from abroad. 

maxazines that run no-cost. ads. 
details. MELLINGER CO. Dei 
Westwood, Lot Angeles 24, Ci 


AIC, 1717 


HE-MAN VOICE! 


STRENGTHEN your voice this tested pois 
Yevcyen, may poe abe (omprove the 
FoWete or you speakine thd'aingiy 


wh 
Ecrainiie’ ies= 


Sons, mostly suent. No musie required, 
FREE BOOK yes FORAY to, faery feueninege 


sete 


Free “Book on Arthritis 
And Rheumatism 


Hince 1512, 
BALL CLINIC 


Write for this 3 


Dept. 36 


TELEPHONES 


Desk Stand Style 


Gpmes complete, te $2.75 | 


SOS Cine este cets fetal teat 

{lous for making Derk Telephone, Lamp, Including ail 

Darts Tharp. nipples, gush switch, cord, plug, 60.) 
38.50 Pod. (Shade is not tncludedh 


MICROPHONE, Dept. X-4104, 1750 W. Lunt Ave., Chicago 25, ll. 


a 
ATOMOTRON 


First Model Atom Smasher! 


“SES, 


) 


(gs odvertised in 
fie American) 


See and learn won- 
ders of Nuclear 
Physics and Elec- 
tricity with mina- 
sure bigh-voltage 
generator. Make 
‘artificial lightning 
+» bith balls defy 
gravity, propellers 
turn at a distance. Only 7” 
rh. Produces 75,000 volts on a 2-inch diameter 
eraron Gickaias Wik lor tae youngest 
Bild Operated by sturdy 110 vols A.C mecor 


ATOMOTRON 


COMPLETE WITH FOLLOWING APPARATUS 
* Smog Control Unit 


+ Paper Strand Cluster 
* Field Reaction Rotor « Electric Wind Unit. 
* Plastic-encased Pith Ball * Neow Light Wand 


(Cosh check or move 
pnice 

5 [retired Be slates) 
porrenioe LA IMMEDIATE DELIVERY 


ATOMIC 


“HOW TO EARN 
MONEY IN wan 


DIESEL 


MECHANICS IN DEMAND 
fe 


orn big pay In DIESEL In our larg 

Chicago ‘school ond shop. No pr 

fe or training necessory. We help you find liv- 
‘ond ‘pert time. Job wt 

Ne, practical courses tough 

‘under the supervision of © 


‘APPROVED FOR CIVILIANS (OR GI's 
—CHOOSE YOUR TRADE— 
CHECK HERE WeeKs 
~) DIESEL MECHANICS 20 
] AUTO MECHANICS 20 

| BODY & FENDER 16% 
] GAS-ARC WELDING = 4-12 
(REFRIGERATION 
] AIR CONDITIONING 
©] MACHINIST TRADE 
_| ADVANCED MACHINIST 
{includes tool & die) 32'/2 
"] PIANO TUNING & REPAIR 36 
cHoose YOUR ENGINEERING COURSE 


18 months 
FREE EMPLOYMENT HELP 


our career with Greer by checking your interest 
‘mail coupon for complste Information at 


AGE 


STATE. 
‘Over 50.000 Gr 
jus trode school experience 


Chicago 16, Illinois 


SCREEN-PRINT, Dat 12 15127 §. Bondy, Las lope 61, Ct 
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BE YOUR OWN 


MUSIC TEACHER 


Send for Free Book Telling How E: 
You Can Learn Piano, Guitar, Acc 
ANY Instrument This EASY 


OW IT'S EASY to learn m) 
No, tiresome 


om10- 


more than 50 years Aseti- 
coupon 


higher 


Chicoge 37, 


E and postpaid, full par- 


Ocouration 
Sea 
Sheet 


us people to reacl 


heck subject that interests you and m: 


information. 


Or if you are already in the 


job you want—and prepare for it in time 


ie waste. 
D 
ped, ambitio 


A 
FE 
g 
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a 
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a 


you might otherwi 
tion and increased 
CAN ScttooL has hel 


‘Today, choose the 
work 


Fema 
Hania t 


li MAIL COUPON NOW es 
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PLASTIC 
SANDWICHES 
MAKE $18.00 AN HOUR 


with the new PLASTIC 
SANDWICH MACHINE 


manent, beautiful, 
nation job in exact 
ing earnings possible in your own studio perma- 
nently sandwiching PHOTOS and CARDS of all 
kinds, clippings, etc,, between sheets of clear plas- 
tic. Sandwiching machines from $39.50 up. Rush 
name for FREE sample & illustrated literature, 
PLASTICAST CO. 


‘Dept, LM-703 ‘Chicage 26, Il. 


BARBELLS 


340-1 ound, CHROME DELUXE nar. 


rofessional, protectivi 
four minutes’ time! Amaz- 


6612 N. Clerk 


Leom Morel Eorn More! Enter professional 
technical schools. Advance Socially, Live @ Ho} 


‘all materials and 
‘special toa! 


poled witha entre chante 


MTT Fienboaoy Rt 2. 


LOCKSMrTHIN 
1 Paearene 


— Enlorges Pictures, Printing, 
Full ‘color! 


fone STERY 


dann eensUPHOLSTERY. Tha 


STAMP COLLECTORS 
MONACO COLLECTION incl. 
EISENHOWER ISSUE — 25¢ 


‘ONT! 
Hel Gent crime 
Eiet fvest 
fespey Nese 


Earn $100 Per 
Week ond up 
AUTO. DIESEL 
MECHANICS 


MEN WANTED 


vs ae NASHVILLE AUTO-DIESEL COLLEGE 


AUTOMATIC | 


‘MAKES NEW 


PROFITS 
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100X soosiies Projector | 


NEW TYPE 
BATTERY NEVER 
NEEDS WATER: 
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BATTERY, 
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s at last produced a 
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WATERLESS BATTERY! 
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Hydramatic 
Exptained. 


Fiat 
‘Acomplete Guideot 1664 Pages, 
over 1600 Illustrations showing 
Inside views of working parts 
& instructions for service jobs. 


Every Mechanic ean Step Up his Skill with AUDELS GUIDES. 
Containing Practical Inside Information ina Handy Foren. Covers 
facts and figures of your Trade. All illustrated and explained. 
Hooke sent to you for 7 DAYS FREE EXAMINATION. Send No Money 
Nothing to Pay Postman. Check Books Wanted — Mail Today. 


AUDEL, Publishers, 49 W. 23 St., New York %, 
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OPPORTUNITIES AHEAD! 


TRAIN FOR A FUTURE IN 


DIESEL 


Rrepare for the big earning power of Diesel Trained Men. 
SHA learning ax home. in spare Une, UE easy. practical 
Walning ‘covers of DIESEL engine Operation. fuel 
Systems, auxiliary equipment, repairs and maintenance: Also 
Rew: Sclentine Auto Motor ‘Tune-up. After Rome course, you 
Some. ta “Chicago for ‘actual practice tp UEL= smodern shop 
Write topavi | ™ructer® 

WStStow UTILITIES ENGINEERING INSTITUTE 


2521 Sheffield Avenue, Dept. DM-48, 
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Hf You're Interested In 


BREEDING TROPICAL FISH 


For Profit & Pleasure 


> PROJECTOR 3: 
S a Fol Color sie 
S. Kit—Authentic 
4. $4.95 Volve! 


Ay aE 


RUPTURE 


BE FREE FROM TRUSS SLAVERY 
Now there is a new modern Non-Surgical treat 
ment designed’ to permanently correct. rupture, 
‘hese ‘Non-Surgical treatments ‘are so certain, 
that a Lifetime Certificate of Assurance is given: 

Write today for our New FREE Book that 
gives facts that may save you painful and expen- 
five surgery, and tells how non-surgically you m. 
again work, live, play and love and enjoy. lif 
the manner you desire. There is no obligation. 
Exaisio iernia Gune,Bept. 3766, Excaser Spe Me. 


rn Short-Cut Mathematics 
TMrurety do caahine yt 


we ues 


STUDY TO BE A DOCTOR 
of Psychology or Metaphysics 


iy “Sale, "Garrespondence courvea walt. Write for FREE 


THE NEOTARIAN FELLOWSHIP 
Pickwick Bulldin 


BIG MONEY in yourown@9 
DRY CLEANING BUSINESS § 


MEN! WOMEN! Let ux show you how to open o 

{oor own Dry Cleaning shop. Learn AT MOM 

Times You'll be amazed 

fast-growing business wit 
tovunderread lessor 

Eme:payments. Write for FREE detalls. imperial Schoo! 

Dry Cleaning, Dept.P'5-12,1700 Touhy, Chlemge 2 


PEE WEE “*uscess “LIFETIME” RADIO 
> 


— REALLY, WORKS — FOR LIFE 


SEND ONLY $2.00 . 


LEARN MEAT CUTTING 2. econ 


The steady dependable trade of Meat Cutting taught after you graduate. Send coupon for FREE 52 page 
easily in 8 short weeks, YOU LEARN BY DOING schoo! catalog — TODAY. G.l. approved. 
under actual meat market conditions in big modern |, 
school at Toledo. (Eee 4 
For beginners of men with experience. Get a profit. | Sees. SVauctlsrt 1 
able store of your own. Remember, PEOPLE MUST 
EAT! Big. pay jobs. Free employment help. Thousands 
of successful graduates. 
Buying, cutting, percentage, pricing, advertising, sell. 
ing, etc, A complete retail’ meat education, National | 
jool established 33. years. Get National wining | eas 
NOW. Pay your iuiion in easy weekly payments L___——Aeerevet ter iain Korean votrane 71" 
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Find Out How YOU May Become 
@ FLOK-RRAFT EXPERT «3 0008 


“MAKE $5 to $10 
per hour at home! 


wai 
cannes 


‘re PLASTIC LAMIN 


Got ORDERS and CASH from 
Sionndo work in SERRE TINE af home 
[or expand inte FULL TIME business. 
[tnd most facinating of al home operated 
Buasinesses, For the first time a simplified 


tne riicentigucres 
Seen reece etporeretoT, ANZ, tupply the ctrealars yoo mailto bring back cash and orders 
‘ong can learn to operate the machine with Don't waste « minute, i We'll send you FREE 
tod poxtoaapletares, reer faces need 
oslie’?MiP coupon or snd name on poten No’ charg 


Warner Electric Ce., 1812 Jarvis Av., Dept 1-812, Chicago 26, 1. 


Aete cout tutus, renee ruen conaplete details 
ostage prepaid, Ym ander no obligation. 
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TRAINED MEN NEEDED! 


BIG PAY!—GOOD FUTURE! 
CO DIESEL CO ELECTRONICS 


O auto (AUTOMATION 


WEVER BEFORE has the opportunity been s0 good 
for the properly trained. mechanic and techni- 


to step into BIG PAY POSITIONS with 
Fapld advancement and future security virtually 
YOUR SUCCESS depends on the qu: 
Ing you receive =» and 

achool you attend, 


ty of train- 
the reputation of the 


RESIDENT SHOP TRAINING is easier and costs leas 
than you may think! We provide you with 
housing and. part-time jobs. whi ch 

plus free nation-wide placement service for 


shih you ire nd a 
AILEY kg 


turtones} in 


Technical Schools Etiw 


MEN! Make up to 


1,000 jon 


without “SELLING” 


id for Low-Priced Fire 
jelling” Plan Offers 
)pportunities 


ven beginners cleaning up unbelievable profite 

Z| With Atte practical effective, tow ‘priced Fire 
im. Needed in homes, factories, ofhces, stores 

@nvfarms. ete. Meriite Pire Alarm hangs on wall 

Mike a picture 

‘always on tunrd: 
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G | Hath wnkes ‘uy aoundes slecbat"eies prec 
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facts 
FREE SALES KIT 

Send no money. Just rush your name and 
address forall the exciting’ money-making 
fasta, complete llstrated Salen RQ every 
thing You need to make money firs 
Learn how selling only 30 Pire Alarms day 
brings you $1,086.00 8 month. No. compet 


UGHTED- 
MATCH 
DEMONSTRATION] 
sensitive 
Lighted maten| 
triggers Alarm 
in 3 seconds! 


lon 


MERLITE INDUSTRIES, 
114 E. 3and 5t,, Dept. 5-1 
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INC. (Alarm Div.) 


New York 16, N.Y. 


A. MUST FOR 
EVERYONE 
CONCERNED? 


HOW TO 


paston to. 
sr eaatanne 
u. 
BAY COVERS. rent Heautie 
‘bo cla Grot dey of sie QUEEN. ELIZABETH CORO! 
UwiTEO. NATIONS. 4: Soe-each 7 dit for Saas 
Het 38 cach or 3 for 8 

Telp ‘bulkd your cover and amp 


TUCKAMOE, N.Y. 


TEST YOUR OWN 
TV-RADIO TUBES! 
EVEN THE PICTURE TUBE 


RELIEF...OR YOUR MONEY BACK 
Write now for free booklet and 
pictures of rupture care. You 
can be helped...work steady, 
with low cost, easy to wear Web 
‘Truss, thousands satisfied. 


Dept. PS-12, Hagerstown, Maryland 


HYPNOSIS 


Tyg by Professor Jonathan B. Sokol 


produced by University Workshop, 
1626 Broadway, New York City 19,N.¥. 
@ Accepted by Library of Congress 


RUPTURE 
ee ) 


TRUSS CO. 


ITY READING 

CAL GLASSES 
ADVANCE SPECTAC 
537 S. Dearborn St.. Dea? 


FAR ANO NEAR 


COMPANY 


Inc 
ERB chicaao 5. illinois 


SAVE HUNDREDS OF DOLLARS 
with HOME-A-MINUTE “KIT” 


This is not something to fool around with. 


A Hard Hitting System 
of, Saving Sig Money 


Train at Home or in the Big Allied Shops 


AIR CONDITIONING 


HEATING & ates dl 


ALLIED offers YOU the finest 


dent training ona wide variety =A 
ipment— and Home apr 


feauip 
Shady utine in hae ‘BIG KITS 
ALLIED TRAINING PREPARED WITH COOPERATION OF INDUSTRY 


H. N. HALL & co. mutwnun 


alengprosram n 


BE A LEADER IN 
INDUSTRY <= 


GET LOADS OF MAIL! 
ot t Offers, Catalogs, magazines, folders Galore! 


Want your mail box stuffed with interesting, 


AD ‘We'll list your name and a 
with 1000 firms for mail for just $1.00. Rush 
$1.00 & name and address TODAY! 
Tower Press, Inc. P.O. Box 591__Lynn 210, Mass. 
"DRAW * LABEL = MARK ANY SURFACE 


«WATERPROOF 


IS YOUR LADDER TO SUCCESS 


LABEL* MARK | LEARN—AT HOME 


tienen sent 
ei Mig i 
bear ft Lod 


GIANT BALLOONS 


Birgest & best! Surplus US Govt 
we) Neoprene. weather 


; EVELAND ENGINEERING. INSTIT 


CLID AVE 
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‘A NEW HOME INDUSTRY 


Let us show you how extremely easy and 
PROFITABLE it is to make beautiful and 
useful things out of LIQUID PLASTIC, 
LIQUID MARBLE, LIQUID IVORY, LIQ- 
UID GLASS, CERAMICS, ETC... . as easy 
as pouring water out of a glass! Make novel- 
ties, jewelry, gifts, artware, toys, tools, dies, 
gadgets, ceramics... a million useful things! 
We supply everything—MATERIALS and 
INSTRUCTIONS!—Send only 25¢ for big 64 
page catalog of casting materials, molds and 
accessories and we will include free of extra 
cost a remarkable book, "THE WONDERS 
OF LIQUID PLASTICS” . . . that will open 
your eyes to wonders you never dreamed of! 
Send 25c today—this may be the lucky coin 
that will start the most fascinating and 
profitable phase of your life! 


PLASTICAST COMPANY 
6612 N. Clark St., Dept. LM-703, Chicage 26, Illinois 


TELEPHONES, TELEPHONE PARTS 


and 


WIRE & CONSTRUCTION SUPPLIES 


MAGNETO TELEPHONES 
for Rural telephone lines, 
construction jobs, factories, 

farms, camps or sum- 
mer homes, ete. 

BATTERY OPERATED 
TELEPHONES for 
Inter-House, House to 
Barn or Office to Ship- 
ping Room telephone 
service. Handset style 

or Desk Stand style. 
mo’ TELEPHONE 
SYSTEM Simple eco- 
nomical telephone 
service between office 
and each cabin. Suit- 
able for roadside Driv. 

In food service, ete. 
ANTIQUE TELE- 
PHONE CABINETS—com- 
plete with all parts except genera- 
tor. Ideal for Home Hobby Shops. Make beautiful Ra- 
ios, Spice Cabinets, Liquor Chests and Flower Boxes. 

TELEPHONE LAMPS. Make your own. Beautiful 

Different. We furnish the parts or a complete Lamp, 

it you prefer. 

WORM HARVESTER—Dan Mac Magneto—gathers 

fishworms by electricity. 

WRITE FOR ILLUSTRATED BULLETIN “AA” 
which gives full facts on all of the above. 


TELEPHONE REPAIR & SUPPLY £2; 
1760 Lunt Ave. 
Independent 


Pmirlees Largest ‘Tetephone “hese “Shop 


46 Porutar science 


Need an extra $1,000, $2,000, or more? Make it with an 
= IDEAL LAWNMOWER 
SHARPENER 


‘There are thousands of lawnmowers 
in your locality; Average $1,000 profit 
‘per 250. mowers "with 


BY ustomer sattstaction 
and repeat busin 
Sured. Provide this 
sential service ‘with an. Id 
Tawnmower Sharpener, the only 
Machine that grinds the reel to 
"ut the bed Kite, 
any standard. The Ide 
by'33 years of experter 
no more. Write today for come 
plete, {ree catalog. 


The Fate-Root-Heath Company, 
Dept. P8-12 Plymouth, Oho 


FREE 


8MM or 16MM Home Movie 


FILM 


Let me send you a delightful Exciting Film (Real 
Thriller!) and Special List of Films—all eae 
FREE! Simply enclose 25 for Shipping. 
SMM or, 16MM desired, Mail today to: 
“Unique” Films, 2424 Entrance Dr., Dept, 38, 


Hollywood 27, Calif. _ 
WHOLESALE 


PROFESSIONAL 


When Writing to Ad 


Please Mention Popular Science 


“How fo Go info B 
Business for 


YOURSELF” 


1 yom be 


4 rade or ecupation-acy wel 
iP Wy wot make 

i mabing? 

‘ew BUSINESS, te 


BOTH FREE! 


Rush Name on 
Posteard Today! 


‘tc show YOU too. We guide you every 
jeep. of the way sith sounds proved simple 
Dbatinn peatices EXPAND YOUR OWN SUSI. 
MESS, Learn our teed, proke-making methods for business success If 
airendy own a business fet NBC guide you too. Youll be amared 


{2 you in Contdential plain envelope fu 


MATIONAL BUSINESS CONSULTANTS, Ofice AWI2. Los Angeles G1, Calif, 


50 Years of Combined family experience in High Quality tires. 
EARS AT THIS ADDRESS 
TUBE FREE WITH EVERY PASSENGER TIRE 


ex 
12 Mote WHITTEN GUARANTEE WIT 


eyerrsony 1) eoff 


a Sa 


STANDARD 84. Broad St, Philadelphia 30, Pa 
HE-MAN” BUILD 


Funk win "each 


LB 


CABINET MAKING 
LOW COST HOME TRAINING COURSE 
ny FOR BEGINNERS & ADVANCED CRAFTSMEN 


LAr Make'money. Learn sills and secrets of fine 
a) hing master, 
‘Write for INTERSTATE TRAINING SERVICE 


Free Booklet DEPT. F-2, PORTLAND 13, OREGON 


GIANT FREE CATALOG 
of OPTICAL BARGAINS | 
ATER: 


ae et 
eo Le ES ey 


ab sa Fear shtvnate tena Tak 
Ba 


a! Gt: FS 4. Be 6... 


says Norman Rockwell, one of 
America’s 12 Most Famous Artista, 

If you like to draw, you may have 
talent to become a successful artist, 

Il time. Find out with 


Schools, Dept. 11-N, Westport, Conn. 


BUICK © CADILLAC)» CHEVROLET = CHRYSLER. 


ee ee = 


CONTINENTAL DESOTO DODGE Fo! 


FIXCARS 


EASIER... TWICE AS FAST! 


Chilton's world-famous ALL 
CARS Repair Manval makes 
every step clear as A 
Giant new, 4% Ib, edition. 
COVERS PRACTICALLY EVERY 
CAR REPAIR JOB from bumper 
ie fo bumper . 

ON EVERY MODEL of the 
leading 23 U. $. makes from 

1940 through 1956. 

Shows how to locate troubles 
easily. 

Then fix them fea-s-t .. . with 
stonderd tools under grdinary 


conditions. 


THE BOOK THE EXPERTS USE! 


Handle repair Jobs 
fer than You may 


-C 


ing Charts, ete. Price only $6.98. Pr 
10'dayss at our risk! You be the Judge! 


wERCURY See for yourself how easy it is! 


= = & & 


ASH OLDSMOBILE PACKARD PLYMOUTH 
‘WILLYS, 
PONTIAC RAMBLER: ‘STUDEBAKER ond KAISER 


-t PRACTICE 10 DAYS FR 


By Teasing boox stares, 


956 AT 


3: 


I took the quick easy way to top pay in 


AUTO MECHANICS 


| TRAINED AT HOME— 
MADE MONEY FIXING CARS 


FIFTY THOUSAND MECHANICS are 
needed! One-third of America’s 60 
million vehicles are in the heavy- 
repair class, These facts spell op- 
portunity for a good job, big pay, lifetime security! 
CT TRAINS YOU AT HOME in spare time. You learn every 
‘Shop-Proved training makes 

week and 

‘Some students open shops 


for friends, 


EL_OR BODY-FENDER TRAINING is also yours at no excra 
cost. Only CTI offers this extra choice. Mail coupon for 
FREE BOOKS which tell how you, too, can succeed! 


YOU PRACTICE WITH TUNE-UP KIT AND MECHANIC'S TOOLS 


Tune-Up Kit (left) in- 
cludes a Compression Te 

fer, Vacuum Gauge and © 

Fuel Pump. Tester, Teni- 2: 4 
tion Timing Light, portable 


——s 
— > 


MAIL TODAY FOR 2 FREE BOOKS 


COMMERCIAL TRADES INSTITUTE 


1400 Greenleal Ave, = Chicoge 26, I Dept. ai fh 
Send FREE Auto Mechanics book ond Sample Lesson. 


"No extra 


Name. 


bake - glazexW/ BY 
ceramics , “4 


Does the complete j 
FOR FUN! FOR PROFIT! 10's of uses! 
buy diret , sove $F 

‘Moke dishes, figures, jewelry ~ 
Earrings, buttons , etc. 
Simply st Kiln over your gos burner. Specil micoinuloted Kiln 
halds heat- ceromict turn chery ved end glaze ses. Enjoy the 
thr of seeing the fished produc of your own herd [ut Hike 
ry colecs sald in stoves. Point on colorful design 
odio, ehe--Moke houschold ebjecs for youre 


tor 
diffs, orto sell. Complete with Kiln oven,2 Ibs. clay, 4 bottles of 


bbosic colored glazes, brush, and instructions, Add $1.00 for pock 
ing end shipping. SR RESEARCH CO., Box 15-M, Son Gabriel, Calif, 


WANTED 


MEN AND WOMEN 


GROW MUSHROOMS : ‘Cellar, shed and outdoors, 


vor Full ‘Time 
rund, Guarantood Jarket.We pay 


Bot 
uNoTS) i USNR aS ms 


AMAZING 3-TURRET 


MICROSCOPE KIT 


Conway CAMERA CO. 


chienge 2, 


$ Address. 


Because Brikcrete gives vo much for 
420 little it is the preferred masonry 

for homes, schools, motels—practi- 

cally every kind of residential, commercial, 

struction. A lower-than-lumber selling price still permits 100% 
of more mark-up on basic production costs. And Brikcrete has 
‘quality appeal because it is outstanding in design, proportion 
fand color. All the values that building owners and contractor 
‘are looking for. That's why market potentials are so broad. 


More Local Plants Needed 


‘As 4 local manufacturing opportunity, Brikcrete has much to 

aller. Local mazkels are supplied by local plants using local 
‘and labor. Savings in freight and distribution 

fom sate soem gh tives petental: Mats pera 


pay lease arrangements. Write or wire for Brikcrete Book No. 2. 


Brikcrete Associates, Inc., 422 W. 25th, Holland, Mich. 


ry Machinery Lid. 
‘Cootscill, Ontario 


CANADA: Dunn Me 
ry 
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ARTHRITIS? 


Toe omelet amas tis ast wo 
a every Solnt nem body wi Nit 


here but If 300 will write 
ie Trevelved dhe wonderful 


Mrs. Lela S. Wier 
2805 Arbor Hills Drive—70, P.O. 


DRAINS cellars, cisterns, wash tubs; 
\IRRIGATES - CIRCULATES - SPRAYS 


NEW FALSE PLATE 


FROM YOUR 
o1p one in 18 Hours 


owt 
GUARANTER TO SATISFY YOU O8 


SEND NO MONEY” end vx your name today and we'll RUB 
COMPLETE, DETAILS. Pesta Se ener life right ‘tor bed tH 


new FREE booklet tells 
how you can 


Lack of height can hurt your chances 
Yourself short? 


MODEL BUILDERS MASTERPIECE 


The ROBT. E. LEE 

MISSISSIPPI STEAMBOAT 

rile pine PLASTIC HOBBY KIT 

\ Pe bi * Builds Big 22” Model © Over 365 Precision Ports 

* Easy ond Fun to Assemble * Requires no Special 

Toole or Skil 

Building this large museum type model of the most 

famous Mississippi River Steamboat in history will 

prove to be the most enjoyable project of your 

model building career. Here is the finest ship 

model kit of its ever offered and it 

assembles into a minutely detailed, con:$ 95 
letely authentic model that you will 

~ $6,000- $10,000 YEARLY | | iti, tipiny sat enn pis Pes 
OPERATING ER_NOW! 

gym AUTO RADIATOR SERVICE SHOP] | —==——=—— 


= Reclaimo Mig C0. pect 


TEL STATION, DEPT. PS, BUFFALO 16, N. 
EARN GOOD MONEY-Spare or Full Time 
IN A BUSINESS OF YOUR OWN 

SMALL INVESTMENT — NO EXPERIENCE NEEDED 

Thousands of men are making big money in their own business. You too, 

can have a fine income with an assured future in spare or full time 

the Universal lawn mower grinder, Investigate our success plan now, it 

includes everything you need plus facts on how others have earned over 


3,600 in one season, working part 


ROGERS 


MANUFACTURING CO. 


lindsey, Ohio 
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WORLD'S GREATEST 
1ED 
CLASSIF ww 


= OPPORTUNITIES 


Here are hundreds of opportunities offered especially O Uy 
to the readers of Popular Science Monthly. ? %, 


Read them. Answer them! You con moke 
POPULAR SCIENCE MONTHLY—353 FOURTH AVE.—NEW YORK CITY 10 


ond save money. 
Cloystiod Ads only $1.00 per word Insertion, peyoble in advance. Minimum ed 10 words 
Yo be Included in ‘issue, copy should be tm our office by 

None’ accepted after Becembor 15" address orders te OK. Kellys assitied Avr Mor, 
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SAVE Money on Jeep and Army Truck 

parts, Large inventary” Guta 

BE GMC. Atgerican Auto Parts Co. 1890 

#5 Locust. Wansas City, Missouri. 
DISCARDED GMTI-110 Injector Paris 

hated! “Bonus oa HV. UAinyer, “79 

Ekenetle, Cleveland’ 3, Oho 
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PROPELLERS, plans, supplies by World's ° 
aqdest and largest mandtaccurer of special 


nowiaie Propellers. 
ites designs. Promot delivery ‘satisfac 
tion "guaranteed. 4a" page catalog” Ze 

Baiestharwell. pox Belo, “Pt Worth 
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fi 


Pree intormation Carter Parmei 


contests, 
Gatherine, ‘ed 
reat 
‘Ta 


INCREASE Your Income) Many 
ule gpportunitin! Write: George 
Norwood. Massnchiusette 
MAKE $100.00 weekly, mailing ca 
‘Gait scominaions “paid. Product 
Srishington. Chicano 12. Tilino.e, 


MAGIC, Liquig Shoe Boles, Heels, Avoir 
“ pie” ie Five Minutes 

ower than! Steel, Hessty Water Gil 
citi "To Anything inguire’ Box 


logs, 
triad 


Grove. Colorede. 


9 SECRETS) 
cret sonal Biddee Dolate = Work hose 
‘Sieeeastuiis—weekends Publico-SP, Ocean: 


WHOLESALE! Appliances, Housewares, 
FeREG, Clowtes, ete: Lars Catalons 

Guided Puget Order’, Prank 
w'ygs8 Blue. Island Ave., “Chicago. 8, 
nots. 


WHOLESALE cataloue!, Discounts, to 
‘Appliance, dowels tous, 

Pes ,oe si oo rotunaablen RB 'Book 

Gor sforauibee, "Austin, Fexaa. 


FREE) Our Latest Wholesnie Bui 
Ronson ‘Type Automate eienretie I 
Sample 1-00 “Postpaid, “shoprite 
fries iefof? satatonsave., amaien. 8 


‘BIG, Multicolor Whojesaie Cutaior! AD 
Elrg Name Brands. Sfuge discos, Posts 
card: “Selbyco, Decatur” 175, iilnot, 

39 FORMULAS, PLANS, ETO. 


FORMULAS—All kinds, Latest products 
ure fee. Remco, Park Midge 15,1 


oy 


Side. Califorata 4 
Bhinestone Bar- 
vulet State Wouywood Crentlgne. Com 
Siete Kit wih insteuetions #1, Plaza Jew 


ety, Box"296, “Chureb St." Station, ‘New 
Mork 
$9000.00 YEARLY. America’ est 


PREPARE Income 
ume at home. Good 


1300-8. Peoria, Tilinols 


MAKE moner addressing Literature 36. 
Qulloway. "abe Sw Hamtiton, Portland, 
‘Oregon. 


‘FREE Book “505 Odd Successful Busi 
nesses” Work Home! Paciile-ise. ‘Ocean 
Side. Catt 


ay 
ear Sear ate 
Ey 

1. NTRS Form norms: 
PCy et 


Formulas 
atnetviile, 


SORMCLAR, Fe La, Mog aking 
peargien TF obaul aia Mane 
Tamper Fi al nes 


uid Casting Plastic, clear. coi- 
Teal flowers, ‘Insects, photos, 
dri carve. "Send 


RAISE Mink Nutra Profitable, easy. 
interesting’ Promising future 
Risrmatiga free" Vought Fur‘Ranch bo: 
mira 3. Wisconsin, 


‘SELL, Yourseli—Selt Neighbors. SER 


Tampa. Florida. 


KAMINATING Supplies. Price List Free 
Solomsan. 40 Corn 


PLEXIGEAS, Lucite, Square { : 
ANd aS pee fe: 


$036 Colors: ada 
Ip Gena 35% tor’ postans, “Aitstoceat 
Plastics, 25-25 Sussex Ave Newark, New 
| Sersey- 
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PI fo, ADs 
LEXIGLAS Cut {0 ,si20-—Clear—Any 


FLORIDA'S booming. Hundreds of jobs. 
‘Statemige classifeds. special anaivels AU 

Fepled $3 op "Winter. Box 3iod, M53" 24 
Tahassee. Florida. 


PR ae mE 
Refundatie = aber, “Tu10" Exe, 


PLASTIC! foam. Easily prepared and 
ered, Cheap, "sizoug. aaneren to 
Pilne information $38: ree Psu, BO. 


Box 108 


SEAL Th Plastic Cards, Photos, 
pits, Kit gua Andree ‘bartow. 209°, 


lintingten, West Virani. 
“1__ CHEMISTRY & PHYSICS 


SPECTROSCOPE For, cuick analysis 

$400. Cutting, 20278 Arastraders. 

Altes, California, 

ILLUSTRATED Cai Chemistry, 
Tabora: 


on eo, 2 


EXPERIMENTERS Supplies! Terrific 
Bargains! Catalog Ze. Hagevow, Labora: 
A Clarks, Manitowoc. Wisconsin 
SEEN Science masazines. Lite 
auure free “"Lankton.” Box Sig6-D3, Lan 
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Sie Wir iaboon Wi Gat Tali of 
‘Truck Not Package Delivery or 1000 Tol 
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Stersheiming Accentance: "No Sales gim= 
flcke. “Be fistin your, Town. Details 
$100 to ¥.0.8. 236, Lomita, California. 


s AGENTS WANTED 


Products, Dept. 83-B, Spencer, 


es 
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REGAL cod, appari fe 
aA tomers gpa nearer 
Suite Bes Mentone ey 


CHEMICALS, Glassware, Catalog | 25 
Ighoratory. Bales. EM Brlenion, 
Massachusetts e 


rwere—Importers, Mit 
ihe 'tL., How When Waere to uppiy 

equi year) igbale Reports. 
83-P, Mollywood 28, Call 


AGENTS 200% profit selling 
ld window letters stores and “atices 
ree Samples Metaiile ‘Sign Letter Co. 
HIIT-E West Newport, Chicago. 

GOLD or, Suver,letiers. sumbera. Win 
dows, Doors. Trucks 1" to 300". Brot 
fbree Stinples Atla-€, 44 West Sieh 


Chicago 20. 


NEW Jobs open in seliine) Send nam 
addres Tor ave ftew inuer of Oypoctuity 


Dept. 18. 


thousands sationally ad- 
ertised products at bie discounts. Pree 
‘Wholesale Plan." American, Buyers, 
Hertel Station, ullaio Wel. N. ¥. 


QOFDMINE OF 600 money 


onstruction, aviation. shipping. laborers, 
Glerieal. trades supervisory. tnctory, Une 

{uhual “opportunities. Many types ot” work 
Skilled nd unskilled, Foreign and state: 


Codi aca bits a 
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— ig ——— 

ol Faring tf Secky oy pal 

us Shares i ea 
Eoed Bea ag Soh Wa aN 
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GORD, jobs; Tew Pas, Ciasied ads 
from Dos Angeien aoere g1.00: Jones, Box 
26a, Montebello, California. 


CARLORIDA,, Jobe, Miami. Jackson 
guasnitieds “s1.00¢" Letters’ remulled 350 
Marexale * winitaes, St. Augustine 
‘FLORIDA jobe aalore! Contacts. $2.00. 
Mayward Parker, “tia? Corte: Ra. B 
Sackson 

FOREIGN. Alaskan, USA Jobe!! To 
$1500" Monthly? 3 
loved "Oversea 

ho to Contact. for. i: 
Inverts “trades “Pruck Drivers” 
Ensineers, Muay tern. 52 ‘Countries— 
St"Eawrence Project, Spain, Latin Amer 
ica, Northern Projects, Europe. Year Rer- 
[Stration—Advisors Bez ai 


HARTFORD. Connecticut, Plenty, iby 

ienaly ‘answered “and 

BEMday’ classed si'00. George ‘Mates, 
Uniouvuile, Connecticut 


FORT, Lauderdale. Piorida Classifeds 
tiie 510, Sencload. Box We0e-PS. P| 
Enuderdale. Fin 


RY. tunities! Employment are 
sided alptuaiied $180, Sunday tover $0:000 | 
Jobectatie' of females Eta "Eeacary, 
Aes THM Reeuses Mew York cS ie 


PRERS Beautiful Feather Pictures 2007 
wont Apartado #056," Mexico I. D. 


$1,000.00 A month for making draimatie 
a-Second demansiration. of amacit light= 
Reisie Presto, Fite. Extinguisher 
Chemical used by Air Force shufis out fires 
fpstantiy, Only $4°99, Terrie cor 

Miijons want it. Pree Kit. Ste 
Rind., Dept. P-64P, New York 1 


BIG Money-making opportunity. Bxclu- 
sive fine work upljorms. Jackets. Dante, 
hirta. Coveralls. Advertising embroidered 
EeSvirns ee 
ter Go. 430 Wat ine. 


“MAN Wantet—Are you dissatistied wit 
your work? Would. sou like’ a. busine 


‘of 
Gen? Iso. write Mawicigh's, Dest. 


1G-PSC. Preevart. litinols 


WHOLESALE Buyers. Saiesmen. 
Shee use Bowker eines Fou ies of 
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iy everything, “Aisa sew products. De 
Free.” *Auociated “Wholesaler, "1010 
Starr. arlington, Tow. 


EXCLUSIVE line of personal initialed 
buckles. belts. c4 3.000 embers, 


You wear new sults and toncoats 
without dhe penny 
them to" Trends! 


‘Gost And agree to show 
Sou “ean “mate “up to 


wdiy' cleaningseloth, Replaces leu 
Windows ‘leant. "Sagiotes bent gn "trial 
Kristee Ce., Dept. o8. Akrot 8 Ohio, 


MGALENDARS. Aavertising Novelties, 
"AM style. tach ets Le 


Pt 


LON 
youCeio-ony Nauona! Company, exetdaive 
erator Gontnet “tikng stations, Detals 

‘Dept “20i-W.. Crelo Mik, Co. SAN 
as ‘Denver, Colorado, 


ies, uaraptee erga engh fo 


adders “Refund warrant 98. 
itstper afanfuctdvers: Miusadt lta 
‘ues, (49.00, value). 


BIO, Profs, seine 
Sees ees weyers 


AMAZING 500°; Prodi Pian, See our ad 


pate 8. NG Baien-Brwine eater, a 
"PAST Selling Money Makers! Metail 


Iroming Bourd Cover: Purte-shepning Bu 
many” others ineluding #1,00" reuallers 
inlty” Produeta. (Dept. "B), Box "48, 
Sassine, New Jersey, 

‘CALIFORNIA sweet 
ational sellers, Busticulars {fee Mission, 
‘EinsP" West Pico, Los Angeles 


| BRANCHISES open, Steady income, Too 
unlit: Clow "cost Guatnols, "Ghamtana, 
Wiidson Palla, New ‘Fork 


“BIG, Money In. Valentines! I 
wittoo diferent Vatontise 


IsOeeasion A880 

£13. Geer 100" prod op Bar ath 

Galen Jon | aproval 
fashiawton.” Dev 


a 
free" Sanmade Company 
Massachusetts 


sett 


Plitsbureh 19. Penna. 
$1.00 PROFIT selliin $2.95 phojo en- 


fic Hook-Pait’ Dept PS, Honnoke, Vir: tatsement eer, “allen Studia, ‘Reigler 

oe Bide “Chkue Rock’ Arkaneass 
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any jemoves Surty Mist, fron See. | and ‘apeniney for fel apart tte 


Snow. Sto 
sent on tral 
Son. 


‘mineshicld forking. Samples 


Kristee Co., Devt 35, Akron 


‘SELL profitable personalized rugs, For 
information write "Bobor's.  Deoarinient 
Pil, Manitou Springs. Celorad>. 
REAL Diamond Rings. Sell Direct, Make 
big. middieman’s profit. No. investment. 
Experience anneceliay. ree caaiog de- 
‘Sieamlignt 108-6 North Colusitus, 
Moant Vernoa. fork. 


BUY, Wholesale! 100.000 Name Brand 
Products! Save 65-2/3%1 Big profits sell= 


Pleae, Nex York Ie. 
Rew York. 


fame 
may teege item ‘Write 
feathery Bide. Bortian 


ieee %o.; 


44 HIGH-GRADE SALESMEN: 


$1,000.00, month for making dramatic 
a Second Gemanstrntion of amazin hi 


ze 


HE Hind! Dept P6de. New York 16, 


MAKE Extra Money. Cash commissions. 


pecemser 1956 59 


yl Poracar SCIENCE OPPORTUNITIES K 


CHESTIITE And instant light, No com- 

petition “Buyers everywhere Welte. for 
Heuiars, Substantial profits. Binergeney 

ints, Ine, Dept. 12. 620 West Asaneum, 
"beach 13: Calliernin. 


NEW invention. $4.05 fre alarm, paving 
Yo $f,100.a month. No wiring, Chute 
Market” Dramatic demonstration. Free 

Kit. "Meriite (Alarm Div), 114 east 
Birect “Bebe Hib, New York 18, 


ry 


EDUCATIONAL & 
INSTRUCTION, 


nites, “Catalog ‘tree, 
‘Leo Mountain, Pisgah, Alabama 


Real Fatale Broker, Stud 

ame, ‘write for Free book vaaey. Gi 

Bebra ena, Send at eal Beate 
Wai Grand, Kansas Citys 


oft Operate yous on af 
Ae, Sean or spare time. betas: Fr | 
Gbligation. ils, Wox “om, Cedar Grove. 
North: Cafolina” 


COMET, ng gh, Sal ame 
ROR itis i tae tee |B 
foal kh, Pe cit tea 
BEAR bin Abt chia 


STUDY For Doctor's degree of Paychol- 
oR Se Bia Pea 
patethta at Salat Bis 
Highest 


Honey, "We'ean help. youraualiy” Toots 
Shop netiod home, altuna Wrive toe 
‘Division inierttate raining Service Dept 
Bea ‘Grower 


romotion. 
‘Adanis 7 


Bramwell anstitut 


URESNO Tonine pare. Bi money ia spare 

om rs No musical 

Enowiedis necessary. Phosoyt ch) fecerde: 

fools and instructions {urnished. Personal 
Insthuetions a 


cad Dynamite, Sionin 


ad, Speaking Voice 


be ours SelPeaining. fecweae 
‘ial, deta o 
Avenue South, 
LEARN While Asleop! Details Pree. Re- 


search Atsovialion, Box 610-K. ‘Omiaha, 


FREE Book. Grow Mushrooms. Guaran= 
Market, Mushrooms, Dept 180, 2908 
‘Admiral Way.” Seattle, Washington 


WELDING training pays 

Yielding Shook ios fp-BBNi, for hte 

Va'conteac. Beee equipment’ Catalog tree 
BLUEPRINT Readine—train at home 

petit to vend Blucsraty with, Cooadence 
10, easy. lescaas Write. today. Belton 

Bonoo., idle-B, Nort Lawndale: chicago 


‘HIGH School diploma at home. Licensed 
tenchers ved” materials. Southern 
station E 


_BOREENG Dares amet ee 

BORER Paes ts Laat 

poe 
SERS SON ali 


EDUCATE vour memory, Science of 

memory slmptifed. Volume, One of Stes 
logy free, Memorciony Studio. 2016S 

SumnpaideChieawo 35.1 


iy 


GD rorurar science 


Fo “Hobart | 


GEM Identifcation Home Study Course | 
‘Natural ana Synthetic Stoves. Free Bros | 
Chute American Schoo! of Gemoiony, Box 
St Saratoga, California 


Work home—Trayel, Ex- 
perience unbecescaty Detective Partiea 
fate “zee Write Wagoner, Poi25" West 
ath, Rew York 34. 


HELP yourself! Solve persoual probleme 
by: self-inastery., Pree information. ‘The 
Leavitt Science, Clinten 4 liliness. 


alee Susie Weuste asta tentse 
Eiislog. “Educational” Bxohanwe. 
Geores 


eau 


gui $433 ‘cop. “Wi 
Rows, ox SH ogetss. Fexas 
PRACTICAL Mathematics $19 (32 
Monthly), Simons, 32 Plain, Providence, 
Rhode isiand 


POISE. Charm, | Personal 
Write be. Arismendl. Hoorn 
Rows New Yorn 
DEGREE Corresponden 
Paose 


2s" Park 


per correspondents al- 
far School offers ex- 


ized school 
Sensed New York State 
Educauon Department *Raroliment open: 


EARN Civil and eriminal savestigation 
gu home, Earn Ready goed pay ‘Insitute 
Chicano 40, Hi eee eee 


38 LANGUAGE OUTFITS 


TPS Pap Learning a Language by Lin- 
suaphone, World's Standard Conversational 


"aon" 
Euapnowe Instinte, T4138 mes 
Fiala. New York 30 


50 BUSINESS SERVICE, 
INFORMATION, NAME LISTS 


MATLING Lists most any classification 
35100. 1000. Your ‘eirewiars mailed ‘with 
Bare, sk 000, write Yor og karate. 
‘ike “Atalters,” a4 ‘Carol 


Boge NAMES Teen 8 $20.00 Cash. 
ewe ira Ra 


SL SPECIAL SEnvicES 


HT buin Street 

PROPER Bookkeeping essential. Do Your 
Qwik Inquire, Business: Box 817, Warden, 
‘Washinton. 


East Ontario. Chicago 11 


EARN Degree, Free Bulletin. Home 
seidrjseay, Midwestern, mible Schoo, 1050 
ple.” Indianapolis 


- Biasculine voice? Send 
tor" Pree Bretect, Voice Inet 
Bt ash ioe ae t chi 


era assage. | We 
GeRENSICAL,, Terapy  & Maseage 
Bractice or Work With 


“WHAT Is Co-Ordipathy? Ping Out, 
Booklet” questionnaige’ "sl. Co-Ordipatt 
Siva‘ Onilvie Bida., San ‘Antonio S, Texas 

PIANO, Tuning 
oma. Gt approve 
ete Wiles “Bryant. Sehgot, “Dept 
Stockton, Sacramento 20." Calllornin. 


HELP yourself to abundant living. Our 
we aided “students to richer. 


TRANSFORM yourself via subconscious 
dynamics. Pree ‘Amasiog’ Brochure. Box 
Hr tA-t), Oven Park. Call 


US. Civil Service Teste! Taiping gut 
SPPEvioGo ‘month. Eaverienes eften ‘un | * 
Sects Get Pree Scouse book sinh 

rien. reauirement ie testa 
Bena “Wrie today: Franks nature 


WIN contest mone 

Bulletin ives hunde 

Font contests and rules, Sample 230 
Te09-A East Sth, “Duluth, 


General Contest 
of tine “Lists eur= 
‘ial Contests, 

Minnesota 


PRIZE Contests provide Fabulous and 
contdentisy "Home income Ongortuntist 
Here's How ‘and” Where to "Win. Your 
Share! Send stamps! National Contest Bul= 
Tetin, Box 2685-PS, Milam! 16, Florida, 


CONTESTANTS! Contests. Helps, Serv. 
cas, Weite. Contests, 168 Catherine, Hed 
Bank. New Jersey 


a DETECTIVES 

DETECTIVE Training. Philing Secret 
service, Syotem. iolt-c Norn Kenseth 
Chicago 38, Hr 


| BUSINESS or prfyate recelving-for- 
warding address, "Secretarial" secviee 
Egeermand: 138 "Magnolia, Yong Beash, 


Geese ates SNe a 
Meitsisstont " 


HANDWRITING aralvais (gr gharacte 
honesty, ply. ee, Write in ink 
Bétimped ‘nddrened etveioie One, Dolla 
Linhat"slecerds, Churehvile.  Pennsyl= 


WASHINGTON. (DG, Remating 
sik Viewcards Washington tO) Remuaied 
Free “ounco, wox soae, Arfngton sr Vie~ 


52 AUTHORS SERVICE 
WANT Your Book Published? Learn how 


pict 
120 West 3, Ne 


‘WRITERS: ook Manuscriots invited 
for publieation oi our cooperative plat 
Greenwich Book Publishers, (Alten.” ME 
Yosen)" 4a ‘Pith “Avenue. New York If 
New York 


‘ALL The World Loves An Author! You 
wan Yel amo oUGL TG 
J cig tc "ihe 
a aa Webs 
or 


TSING. AGI 
Por ADVERTISERS 
ADVERTISE: 24 words, 109 Canadian 
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HOW to Write and gel Advertising, Van 
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‘plas. Write 
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NE" bostin Carotina 


Home Free | MAKE your own seifom 


dine rapber 
stamps aad. printing cuts. Piesirubber, 
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Supplies. Lists 
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x “Turnbaugh Service.” Mechanh 


sais! 
= TENURE is PATENT ATTORNEIS 
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THRACE, Wrenn way | geste ae sie eae | Hee 
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OFFICE SUPPLIES. 
TRB ATHREE [pes Pigt Whe serie 
§1,36.-AMl Seriot $2.00. stulls, $100 South 
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HINES, 41.50 Any, Wording Roush 
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3. New | 
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a Print 
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i, New York, 

CHL, Dintinctive, Quality Printing 
Reatonsbie prices Giasels Prater Sule 
Horan th Arenues Row Fore i0. 
New York. 


BUSINESS "Printing. Salebooks. Bysi- 
ess Cards. Pree Catilog. Samples. Stu 
te E. Walnut, “Eohrata. Penne 


PERSONALIZED Post Cards. 25 for 
2100 BO EY36 PBamtole tre Aira Com 
patty. Box  8a0-P. fork 


FREE Printins 
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ai print 
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INVENTORS —if you believe you have 
an laventign you should find ‘out how to 
Brotect it. The firm of MeMorrow: 


pena’ you an" uvention Reo. 
for une ankite SecMorrew:, Herman’ « Bat 
peson: Revistered Patent Attorneys. 1aiea 
Vitor ‘Building. Washinton 1, D.'6. 


NTORS—Send today for instruc- 
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for tale, patented of unpatented, rite Ine 
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Patent nba 
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able. airmail 
forms. “Write ur 
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FREE fecord of Invention form. Patent 
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‘Washington. 


SELL, your invention now! Free. delle 
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bred Patent Ate 
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“tay 


‘blue 


Be, Leathepscat oe 
‘New York 1 
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POWEN Modes. 


‘Unusual steam. gaso- 


HOME CRAFTSMAN 


ALL Grafts, Supplies Large Free Cata- 
tof, National Handicraft, 08 Willam Se, 


WOODWORKING and Cabinetmeking 
guuine for begintine ne advanced nome 
Graftamen, Only ‘complete low-cost home 

ram sralaple Write for sree 
ite"Fraining Service, Dept. 
Oregon. 


 Taterstat 
aes 


Complete Tlustrated catalog 
ygathatera Bits, supplies "J 6c. “Larsot 
‘820.5. Tripp. ‘Devt. 6636-L., Chicaso 34 


5 s 


Beaderatt. Many more Craits. Pree 
Catalog Kit Herat” bet. 0912: Studio City 
"California. 

ARIZONA barwain: five beautiful pol- 
ished Teconatituted, turauole gemstones 


oe Pree ie al for 
2icehts, Melerafts, Box 


39 FULL size Jie Saw patterns of beau: 
tyfut ‘shelves, ormamente toys, novelties. 
Plus “iow. Where to Sell” 


‘Miinois 


\ DO-It- Yourself! New Hobby and Home. 
workers Guide lists thousands of iets for 


‘broveete 
Hinaton, 


Lees Beautiful sturdy Birch 
ofteds Capered, Of st latinnted st of 
oni $3, povipaid. rackets (oath 


fo, Pleehbura, Massa 


BEAUTIFUL Mouldeg Plastic Letters 
Signs, Rassell Sales. "Box ite, soencer, 


INEXPENSIVE Fluorescent fixture, His. 


Booklet plas ioe 
Ibe" “thse, Sos Frankun Avene, Nut- 
‘New Jersey. 

 ERARDTATERS Cok aT 
isis, Hits "Wholesale entalog 23¢. Mason 
Sian, Peres, omen 


ce SRNERS, 2 aired. straight 

wotected: Bend 10e tor detain a= 
eel Corner Tape, ‘21-01 133 St 
‘Park, New York. 


_ GEIGER Counter Kits. Best Value, Five 
Eflerature: Sierra’ Selentine: PSs, S418 
York Los anseles 43. California, 


BUILD your own vewer tools, evei 
unlue for the home workshop, free "cata 
focus. Hawthorne Comoany. Otsego, Mich 


fie 
Brone 


t-Yourselt™ Leathereralt 
eae Eanay eather company, Box 


wn, Nox 
Tndicated. i 


pensive, enameled cope Jew 
iY “uetion ‘gt fete price. 


in f1" page ‘Cataione, 
Touthwest “17th Avene, 

"PRACTICAL, Violin Making” with pat- 
ferns 81,00, “Stpolies “Cheisen Fraser, 8025 


Miami. 


sure are 
traced “leather kits Hand! 

Filigree Belts, over Alt 

Patterns on ‘ientuer. Why. trace” 
‘carve, assemble and ace, Large assortsient 
‘precarved™ its also ayallable. Send 
for catalog, ttee older etunded Seat f+ 


BUILD-it-yourselt, Miniature Spinning 
wheel Kit Height 712", Beautiful Work: 
i. 60 smooth, barawood parts with 
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re 
cS 
3} 
Bs 
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ass-Oitve: Way-¥ Sees ‘washington. 
19 NEW tye 

Artintdrawn. ‘$1 

ae 


a be 


KNOCKDOWN cedar chest and lumber 
tree price list. Bedford Lumber Company. 
Shelbyvilie. Tennessee 


FOR Better Joint Construction On Your 
Gass’ "Furniture Use. "Coopers Sethod 
fof Miter Joint Construction’ Full Printed 


| petttioation 
‘Ber 


'5,500,00 BUILDS $10,000.00 Hi 


a Bavage ‘Builders, 188 Riv 


<aRpaMRICATED House Manufgctar; 
gen! Nationwide! Suvtgaat Ete 
it #1 ‘Grifeo, 613 Latham, Wranewood. 


OLD GOLD. JEWELRY, 
WATCHES, ETC, 


GOSTOME Jewelry 


a 


uppliea. Catnion 


and anmples. 38" Lavgest tine in, Amen 
Miindy-Fair’ Go. GPO. Box 1336, New 
York City 


COPPER Enameling Supplies, Rhine 
susnes, Pearin Jewelty Settings’ Gataion 
{0e""Saeke Novetiies, Devt. CPs. Grits 
Indiana 
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TOBACCO & PIPES 
CIGARS 0 Free! Trial offer inaiudse 


Esvaps-rlcnan Go Dept tid 34 Rive 
Hoborens New sereey v0" ** "VEr 


= FOR THE HOME 


SQUAREKNOTTERS: Maxe belts, band, 
doe leashes. 


= 


FOAM rubber furniture cushions—ac- 
teen ieee cation 
‘island ave 


Ent Orange, New ‘Jersey = 
POPULAR Merchandive, Iaree discount 
Gatalog $1 00. retunded “izst ‘order Gen: 
Sip. Gis Antogton. Kalamazoo,” Michiga, 
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OF INTEREST TO WOMEN 
_MORE interest dollars. Report, “31% 
‘Bay Reports, 


Insured Savings." #100, 
Bex 8, Evanston, Tinols, 
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SUSHION, Your Door, ie. Guar 
Burst is ied 


MAKE Money Addressing Bavel 
| sbtrtctions "raven how.” Gleswass” Sox 


> | POPULAR SCIENCE OPPORTUNITIES K 
REE Book, 61 g TREASURE Detectors houses, 
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Details. Free, “Pabrics Fraite, 
Chicago Ss ininawe ES 
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2 WANTED TO BUY 
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pine: Hxtanlshea tote, sch de Moore Sts 

 Pennaylvania. 
ot 50-830, $39.09 Lp, for. children 
Kens rusty. odd of wi 

Movable’ parte Clear slave indians” want™ 


far Describe, Willag to payin advance. 
Raymond Long, Pearl thio 


"$0". Discounts. Ra- 
‘Ave. “Anderson, 8 


OUR, Watch and Jewelry Repair Saree 
‘Bend. for" Pree 


se 
SSomnpany. Wi Pa 


MISCELLANEOUS: 


SCENTED, Necklace, Barri 
Boxed for Christmas. ‘Choice 
Breoaid A&A, 21808 Norwalk, 
California’ 


gees Taeetity Sas a 

Silationsn ‘Awning Co.. 623° W. Main, Ox- 

Tahoma City. Oklahom 

ceTALISMAN $3.00. Briggs Rprtane: Sie- 
Watkar, Si: Rhattareully, 

Somaya 
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74 RAZOR BLADES, SHAVERS 

DE Blades None Beiter. 190 for #1 
dow 452. Wilkes-Barfe, Berna.” 


Ege Resor Blades, $1.09, 
0s Guaranteed, dohavon's. 60S 
"ste Paul 1, Minnesota = 
‘GUARANTEED, 109 double so bindes 
ise Natalia te Uae aoe, 
Ero oll"New fone 


75 TATTOOING SUPPLIES 
TATTOOING Quits, jleenseg cours. 
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Soong Tain catalog. 
sspaiiging (& Torers, Court A3C: Jacks 


GEIGER COUNTERS & 
TREASURE FINDERS 


ae 

Sa ee 
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grea? Weak Rundown? Write 
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‘STOP falling hair forever. tn 
sebd $5.06 or rite, Belin, BLIS6r Pater: 


is Rosie 
& 
‘Pak, 


Selene Rea Sconratiant, 
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Hoa 80. Cent 


ies. Housewares 
BursRite, “Box "2586, “Hawthorne, 
Seesey. a 

FREE Book Grow Mushroom 
teed Macket™ Mushrooina: Dept S82" 5954 
Siete. Resi, Westnet 


“SURPLUS — Badges — 
shen ste, #218 tach, 


Bris eeting 


ae Sei to eres at at 
WONDER Prayer technique, 
Bierana aes ASOD 


Month, Year nent free) Wei 
S Setterson City '2 Missouri. 

our cerstise 

Box ents, Los angeles Wi, Galfornia. 


Fel ‘bétwards, 


[iSGitied ‘SaSionue’ "Ferde, Deve Pes: box ands Boat x 
21 Cooper Station. New York 3 Gotawalt piercer dT 
TYPICAL skit length, leather beer | SECRET Mail Receiving Forgarding 


Free catalog” ‘Maplion, Box 208, Guate- 


Baia. CA. 


system. “§3 Month. Hedpeth, ox 890, Als 


KNOW ‘eal odds ja chap, poker, 
pontcbe a auektr $2'00, Rnowieese, Soe 
522: Johnson city. ‘Tennessee. 
HELP reduce taxes! Amazing new bock 
reveals: Qraumic, mained for eink 
pollvies "Het 


x tind: Gee 
duyy-man Co, £6. Box ¢itl, Cieveand 
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PEEL 85 TT, See 
Sos cece ee 
Pe ae ee 
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Ceniceros, Apartado 79, 2 nie: 


ggniceros Juarez, Chi, 
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we Bint, We Balm Beach Wloriaa’ 7? 


‘Gsiker and scintillation count 


: 10 W. Glenoaks Blvd. Glendale | tt" Pree fatermatton 


Sais SOREL SS 
apportanities:10e: Siar Directory. Lemar: 


PICK your dreams, Simple instruction 
gy ou 5.” Hnadiocks 061 "Weel 6h, ‘Atwo, 


BIG, Money raising Sshworms and crick 
Carter “Parm 


Plains. Georeis. 
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E-Z TERMS! 
Only 10% Down 
Top Trade-Ins 

Up to 50% Savings 
on More Than 
800 Guaranteed 
Reconditioned 
Eqpt. Items! 


FREE 
1957 


CATALOG 


Over 15,000 bargains 
in the fields of Hi-Fi, 
Radio, Television 
and Electronics! 
Send for Your 
Copy Today 


> RADIO. LABORATORIES 
f Amatear 


Distributor 
way 


RS e 
MAIL HANDY COUPON 


WORLD RADIO 
415 W. Broadway 


PLEASE RUSH ME: 


NAME. 
‘ADDRESS, 


MODEL GUNS 


“AUTHENTIC REPLICAS’ 
produced in actual size, design and balance. Made 
solid cost aluminum and finished in gun-metal black. 
THE VERSATILE 
GERMAN 9 MM LUGER 


THE EMINENT 
COLT COBRA 


‘ABSOLUTELY SAFE—CANNOT BE FIRED 
‘Sond 10 cents for catalogue, 
of other gun models 


fr—————™MAIL THis couroN ropay—— 


G4 rorutar science 


CONVERT YOUR CAR INTO A BED 


SAVE ON OVER- 
NIGHT TRIPS— 
REST IN SOLID 

COMFORT 


QUICK, EASY 

CONVERSION 
Works on 2 and 4 
Sonveriibics. GUARANTERD to. work when installed by tn- 
Structions. PAYS FOR ITSELF in three nights lodging 
IDEAL for hunters, Rahermen and travelers. Complete co 
Version’ iit and instructions $14.99. State make, mod 
Whether of t-door. Send cash, check or money order 


CAR BED CO. 299,,macnoua avi 


ANAMA CITY, Li 
-\ lumliary lccelerater.. 
LEFT FOOT PEDAL 
7 Step on the gas with either foot 
with equal ease. Drive relaxed. 
Guaranteed for the life of the car— 
which originally installed on. FITS ALL CARS. 


OVERLOAD 
SPRINGS 


ake, model, and 9 


BRKMaN maNurAcTURi 
His Ciey"bent e087 


CHEVROLET © MERCURY 
Po i 


a, ASTHMA 


Siiergy. relax brone 
aids Freer breath 
Gruceists, Satifactio 


Kruger Pistol rear 5 


12 CALIBER SINGLE shor 


MENDACO at 
or money back guaranteed. 


Hunters-Shooters 
Now YOU can HAVE 


The Original wz 
AMAZING (4m 


ITHACA Se 
RAYBAR SIGHT 


on Your 
Favorite Shotgun 


LOOK! UNUSUAL XMAS GIFT! 


tea “ettiser 
2s B< fke abun 


= Hou file feller 


AUTO HORN 


Completely different novelty horn. 
Sounds just like a lonesome bull. Imi 
tates any cattle sound. Actually used by 
ranchers to call cattle, Makes fow gentle 
tone, or roars full biast. Makes, pedes- 
trians stile, Variable tone control locat- 
edon steering column, 

If your dealer ean't supply you, order direct 
thd tend us is natue 

Kend cheek, M.0.. 0.0.0, ty 6 or 12 
alt" system, “Afoney Dock if mot satlened, 


KATTLE KALLER DIV., 1953 So, 20th S1., Omaha, Nebr. 


© Helps you got “on target 
and stay on! 

© It works on a si 
ing principle # 
«No Mor because of poor 
light. You can improve your shooting 
under any outdoor lighting conditions: 
Dawn, Dusk, Rain or Fog. 


IT’S THE FIRST MAJOR IMPROVEMENT 
IN SHOTGUN FRONT SIGHTS IN HIS- 
TORY. IT'S YOUR SIGHT THAT NEVER 
FAILS. 


Sua Ca 
— fi 


42 TOP PERFORMING MODELS, 8! thr 18° 


FITS ALL SHOTGUNS 
Only 2.95 Each 
INSTALLATION EXTRA 


AVAILABLE AT YOUR FAVORITE 
DEALER'S OR GUNSMITH 


AMAZON JIVARO 


Amazing replica of fabled nati 
gurlos with 'a legend that owne 


fave wood luck A strong: stomach Booklet on Shooting Tips 
h 108 t e 4” he it Information. 
devas a few fee 

fwaye with remarkabiy. truce 

nd Hair: Benoatlonat te hang’in the 


car, den, bar, Have {un ¢q go 
with ‘this guy who got 
pickled once too ‘often. Pa 


GREENLAND STUDIOS Dept. p52 


038 forbes a 
250 Biss 
———— SD Gin cieatnid 


=) 


! 1 
H ITHACA GUN CO. Inc. H 
[Dent 138 ITHACA, N. Y. | 


‘snd oust net incloded) 


a SAVE TIME and STEPS with your own PRIVATE DIRECT LINE ARMY FIELDS 95) 
SINTER-TELEPHONE SYSTEM @ SIMPLE TO INSTALL @ ALL METALTEZ 


=F ak to 20 len," Comte in itr 
% 
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STORM 
WINDOWS 
Regular 49/2 ¢ 

NOW 1 
ONLY 195¢ 


10.8 sq. ft. size 


No Tools * No Screws 
No Nails * No Hooks 


Protect your family 


all winter .. . for pennies! 


famous TRANS-KLEER Plas; 
's for only 19% cents each! 


Bargain of the year! 
itorm Windows 


ie: "Wont, shatter, ip or 
‘cuble 


strength of 2, 


de by one of w ria ar test manufacturers 
of window in minutes with 


Border=all for 1.98. Suppl 
‘Send check, cash or m0. tor 
‘SOD's plus postage). 


THORESEN’S, Dept. 7-N-74 
352 Fourth Avenue New York 10, N. Y. 
__{Conodion Address: 45 St. Jomes St., West, Mon 


prompt free del 


Do you work all day with 


COLD PEL T ¢ 


Now, Ail li;4ees 


at last, a new, 


<a 


foot warmer 


that wil keep E Sith 

you healthy, rent cl T 
d Help prey’ VN 

area! eaeaR® Mm 


Check stond ca retaries, assembly line workers, 
housewives, office workers, theatre cashiers, ma 
‘operators, telephone operators, and many others through- 
out the country are now singing the praises of the Electro 
Mot. ‘There is no further need to work ell day with cold 
feet. Many colds, causing abser id irritability, 
can be directly traced to cold feet. Safe and Economical 


isi PETERSON RUBBER MAT CO. 


66 rorutar scieNcE 


Montreal 1, P.O.) 


| One-Piece Phone Has Dia 
Pick up this Swedish telephone and 
you lift the dial, too. It’s concealed in 
the base of the one-piece instrument, 
which is held to the ear and mouth as 
usual. A button on the bottom releases 
when the phone is lifted, to open the con- 
| nection. North Electric Co. of Galion, 
Ohio, will make it in the U-S. 


pguaT 


Slip-On Tanks Carry Extra Fuel 
Stiver slippers—auxiliary fuel tanks 
that fit over the wings—give Capital 
Airlines’ Viscounts flying the North At- 
lantic route from England to Washington 
an added range of 200 miles. This extra 
fuel supply of 250 gallons permits pilots 
to return to Iceland if weather condi- 
tions rule out landing at Greenland. 


AMMUNITION 


for a fraction of 
A regular cost 


Reload @ whole carton for the cost of a few 
rounds of foctory ammunition. Shotgun shells, 
rifle and pistol cartridges can be reloaded 
safely ond easily with on inexpensive set of 
famous IDEAL Reloading Tools. 164 page 
IDEAL Reloaders Handbook ... $1.00, post- 
paid. Free folder on request. 


THE LYMAN GUN SIGHT CORP. 


MIDDLEFIELD, CONN. 


e@- slingshot =| 
oe 
© 


LJ, STONE pe. 4-12 1616 out 5.» saat Mania, ca. 


MOKIDS! “BIG” RACKET 


y Make your Bike sound and 
feel like a real_ Motorcycle, 
Adjustable amplifier for ‘nor- 


alot loud noise $150 


Simply attached with 
screwdriver, only 

BIG RACKET MFG. CO. 
Ber 2121 G 


tracee) 


Fi 


COMMANDO REVOLVER 


Crown Arsenals to 


‘SEND, check, cash or money order. Shipped F.0.B, Culver 
Giiy- Send $8 deposit for C.0.0. 
ity 89, C: 


MARTIN RETTING + Culver 


jornia 


Constellation 
Slide Projector 


YOU NEED BOTH FOR COLOR! 


The famous Graphic 35 to take "em—and the great 
new Constellation slide projector to show ‘em! The 
new Constellation projects your color slides with 
lifelike brilliance and unequalled color quality. It’s 
the only automatic projector with a powerful 500 
watt lamp and eleciric remote control selling for less 
than $100, You'll find it a 
Perfect companion to the 
raphic 35 featuring . 
PUSH-BUTTON FOCUSING... 
1e fastest: focusing method 
ever developed. Your fore- 
fingers rest comfortably on 
the convenient push-but~ 
jour middle finger on 
the trigger-acting Body Re- 
lease Lever. Fast f/2.8 lens, and Spectramatic Flash 
Settings for indoor flash pictures. Here is the perfect 
‘combination for picture-taking-and-showing brought 
to you by the makers of the famous Pacemaker 
Speed Graphic. You can have either or both for as 
little as 10% down, 


Please send me free folder on the Constellation 
‘and Graphic 35. 


@n_____70N_-srArE__—_—. 


———————— 
eee | 
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PRACTICAL GIFT FOR THE 
MAN AROUND THE HOUSE 


Hi 
! BA 


$57.85 Less MOTOR 
($59.60 WEST COAST) 


DEVILBISS “TUFFY” 
HOME SPRAY OUTFIT 


TAKES THE PAIN OUT OF 


Lets you spray-paint indoors or out, Beautiful, 
full-covering couts on even the toughest jobs 
shutters, grill work, ornamental mouldings! 


Refinish and furniture, Spray-wax 
floors and cars. Moth-proof garments, Blast 
dust from furs, grills, rugs, and other hard-to- 
clean objects. Inflate tires and beach toys. 


Save time and effort on hundreds of shop 
and household jobs. See the “Tuffy” now . . . 
at your favorite paint store, or hardware . . . 
or ut leading automotive jobbers. Check your 
yellow pages. 

BUILT TO PROFESSIONAL STANDARDS 

© Outfit lnclodes gun, 1 at. cop, 12 ft. hove, 


Va hp compressor, electric motor (optional) 
Jed, simple in construction 


This powerful “Tuffy” Outfit atomizes 
even heavy-body paints; sprays with a 
full wide ‘pattern. Operates hour after 
hour under load without fatigue, and 
provides maximum pressure with mini- 
mum pulsation and vibration. 


THE DEViLBISs COMPANY 
Tolede 1, Ohio 
DeVitsiss 


Sante Clara, Calif. 


Berrie, Ontorio 


Londen, England 
Branch Ofices in Principal Cities 


GB rorutar science 


Bag Machine Wraps Garments 

Dry cleaners now have this automatic 
bag maker that will wrap up their work 
in bags to fit garments’ varying lengths. 
A plastic tube fed through the rollers is 
pulled down over the garment, then 
buttons are pushed to heat-seal the top of 
the bag and free it from the roll. The 
Mehl Co., Cincinnati, makes the machine. 


Car Turbine Needs No Repairs 
Some day your car may have an engine 
without a crankshaft and spark plugs— 
like this experimental free-piston turbine 
that burns diesel oil or low-octane fuel. 
It's so durable, Ford says, it may ulti- 
mately be marketed as a sealed package. 
Major problems yet are noise and 
simplifying engine speed controls. 


BOYS WHO HAVE OUTGROWN “TOYS:.. 


have thrills and learn skills with these exciting Gilbert Sets! 


Hatch real shrimp eggs 
with Gilbert 


MICROSCOPE SETS 


See minute life in action and 
study vegetable and mineral 
structures just like scientists do. 
Many Gilbert Microscope Sets 
include real shrimp eges—you 
can hatch them and watch ’em 
grow. This No. 22 Set has 4- 
turret, 750-power microscope 
and complete lab equipment. 
$21.50.* Others from $5.50.* 


Perform thrilling 
experiments with Gilbert 


CHEMISTRY SETS 


New Gilbert Chemistry Sets are 
the most complete ever made. Per- 
form chemical tests, original ex- 
periments, glass blowing, chemical 
magic. This No. 15 Set contains 
six steel shelves full of chemicals. 
Two test-tube racks, balance, 
alcohol lamp, many other features. 
$15.95.° Others from $2.95.* 
lightly higher Denver and West 


Enjoy action, excitement 
with famous Gilbert 


ERECTOR SETS 


Build hundreds of thrilling action 
models that- really work, Erector 
gives you many features offered by 
no other construction toy. Design 
your own models, or follow the 
“How to Make 'Em" book that 
comes with your set. This No. 8% 
Erector Set includes 16 Ibs. of 
girders, gears, pinions, wheels and 
other parts, plus electric motor, 
lights and magnet, all in big steel 
chest. $27.50,* Others from $2.50.* 


The A. C. Gilbert Co., Dept. 115 
Erector Square, New Haven 6, Conn. 
Please send me full-color 
on Gilbert Erector, Che! 
Microscope, Tool Chest, Magic and 
| Puzzle Sets. 


>>» MERCURY PIONEERS TWO 


ow in production! Real outboard 
power—and safer, smoother, more ma- 
neuverable than any engine you've ever 
handled! Revolutionary 6-cylinder de- 
sign... .a firing impulse every 60 degrees 
aft rotation . .. the smoothness 
and flexibility of the finest foreign sports 
cars . .. single lever control . . . greatest 
operational ease of any outboard. . . di- 
versing .. .with no bulky reverse 
gears! With super hot ignition, these 6 
nders start instantly, idle smoothly 
. give new definition to low 
ration, 


of er 


ect 


NEW SIMPLIFIED SINGLE 
LEVER CONTROL, Throt- 
tle, reverse, neutral all on 
finger-tip remote control, 


16%5% LESS PISTON 


SPEED, Slow-travelling, 
short-stroke pistons prolong 
engine life. Other engines, 


even at lower rpm, have up 


to 20% more piston speed 
than this built-to-last Mere 
cury Mark 75 Marathon! 


EQUAL TO A V-12 IN 
SMOOTHNESS! Naturally, 
a 6-cylinder 2-cycle engine 
has the same number of fire 
ing impulses per revolution 
asa 12-cylinder 4-cycle V-12! 
Mercury’s famous Full- 
Jeweled Power* guarantees 
smooth power longer, too! 


on ball and roller bearings throughout. 


MERCURY OUTBOARDS for 1957 


REVOLUTIONARY NEW OUTBOARDS! 


2. New 10 h.p. Mercury for super-slow trolling! 


@ The new Mercury Trol-Twin was 
ned expressly for fishermen! New 
ngle underwater structure slides 
over stumps, rocks and through 
nickest weeds, puts cylinders at their 
best idling angle for hours of slow trolling. 
Single lever control . . . throttle, neutral 
and reverse all on one-hand control. Big 
displacement for power to plane your boat 
get fishing fast. 

Prop-Jet Exhaust buries exhaust under 
water and with it the sound, Ask your 
Mercury dealer about his new easy terms 
today! You'll be glad you did. 


NEW MARK 10 TROL-TWIN 


START —TROLL— STOP 


2 


FINGER-TIP TROLLING. 
Just flick the exclusive 
Speed-r-Troll Switch! No or- 
dinary throttle can give you 
idling speeds as low as this 
++0rs0 steady! 


ONE-HAND CONTROL! 
Twist the tiller handle for 
speed. Twist again for neu- 
tral or reverse. One control 
does everything. ‘ss 


EXHAUSTS THRU PRO- 
PELLER HUB! Exclusive 
Mercury Prop-Jet Exhaust 
buries exhaust under water 
++. leaves it far behind, 


Write today for complete 
color catalog 
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12 NEW MODELS >>6 to 60 HORSEPOWER 


F RADIATOR FANS 


COMPRESSOR AUXILIARY ENGINE 


EXCITER 


t 


RADIATORS iouER TRUCK AC GENERATOR FUEL TANK 


Riding the Locomotive 


What 


’s like in the cab of the first diesel mainliner to 


ITH airlines stealing away much of their Pullman business, rail- 
W. s are making a big play for short- and medium-haul coach riders. 
ait—and it’s a mighty good one—is in the form of fast new trains. 

Most revolutionary of these is the New York Central's Xplorer, headed by 

. brand-new locomotive. This 120-m.p.h. diesel has a four-speed torque- 
converter transmission that’s big brother to the one 
work, come ride the cab from Cleveland to Cincinnati. 
You enter the locomotive from the head coach, pass the big dual-fan 
radiator, and squeeze by the 570-hp. auxiliary engine, which supplies com- 


your car, To see it 


Xplorer's engine is a diesel-hydraulic 
unit. One to run on the New Haven will have 
electric motors besides, for tunnel use. 
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Fireman'seye view shows the auto-like 
cowl of the new locomotive. Its cab is 
almost directly over the front wheels. 


POPULAR 
SCIENCE 


TRACTION ENGINE SUPERCHARGER AIR HORN ‘Monthly 


Cooter 


| 
+ 


— 


AXLE DRIVE DRIVE SHAFTS TRANSMISSION AXLE DRIVE 


That Shifts Like a Car 


have a torque-converter transmission By Harry Walton 


pressed air and electricity to the entire train. The air smells of hot oil. 
Around you is the rolling thunder of two diesels. 

With the bulkhead door shut, speech is possible in the cab, a space 
10 feet wide but only half that deep. It has that look of steely austeri 
you expect in a locomotive. But the enginemen’s seats are comfortably up- 
holstered, and the side windows have sliding panels and wind wings. 

For riders there is a wooden bench with a cushion, set against the bulk- 
head. Tucked into a niche is a water cooler. Beside it is the instrument panel 
for the 1,000-horse traction engine. The tachometer quivers at 600 revs, 


SS eS 


The Xplorer noses onto a truss bridge. 
Cleveland-Cincinnati run pits the new train years of railroad service, highballs the 
against auto, bus and airlne competit Xplorer on its start out of Cleveland. 
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James Dougherty checks traction-engine Engineer needn't think about gear ratios. 
es. Starting instructions are taped They're chooen for him by governors on 
above. A 64-volt battery powers starters. driving and driven sides of transmission. 


the idling speed of this 12-cylinder power plant. A beep signals departure 

time. Engineer Bob Cooper releases brakes, slaps the reverser forward, and 

pulls the throttle to the first slot. 

A red bull’s-eye on the control stand warns Cooper that the transmission 
has not yet shifted to forward low. This he has to watch; unless it does so 
in 10 seconds, the engine shuts down automatically. But almost at once 

the red winks out, the engine revs up 
STANDARD COACH Xpiorer coach to 1,000, and the train slides out of 
Cleveland terminal. 
Cooper opens the throttle farther. 
The engine threads its way through a 
spiderweb of tracks. Dimly seen in the 
morning mist is the highway bridge 
over the Cuyahoga. 
“Now watch,” says Cooper. “The 
smission will upshift at 26.” 
As the big speedometer edges up, 
Ordinary coaches sway out on fast turns. there is a brief toe-stubbing sensation, a 
The Xplorer’s bank right into them. You hiss from the control stand, and you roll 
can stand or wall voith less lurching. again. You felt something like it with 
the early automatic car transmissions. 

“It'll shift to third at 44, and into high at 70,” the engineer explains. 

Now the throttle is in the sixth notch, the tach at 1,500. You wait for the 
upshift at 44; it’s quicker than the first. 

Fat raindrops spatter the windshield. Fireman Don Thornton, a good- 
looking young fellow who wears his cap visor straight up, pulls a button 
to start his wiper. His Spartan dashboard has only wiper, engine bell and 
cab-heater buttons, plus a king-sized glove compartment stuffed with clean 
rags. Behind him is the hand brake. 
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AXLE STEERING 
UNKAGE 
SWING UNK 


Sleek and low, coaches are fitted with Wheel axles are pivoted so that they 
folding steps. It’s only two steps down automatically steer around curves, enabling 
to a low-level station platform like this. cars to hug the rails at high spec: 


Rough track starts the engine lurching. Wheels triphammer over switch 
points, but with clear track ahead the speedometer inches up, past 60 and 
then 65. Cooper sounds the air horn for a crossing. You're past it at 70 (the 
upshift into fourth is hardly noticeable) and speed is still climbing. The 
train leans smoothly into a long curve at 75. 

“Double yellow,” Thornton calls out, almost before you can spot the signal. 

Throttle back to idle, the engine loses 
speed. At 70 it downshifts to third. 

Further signals make Cooper apply 
the brakes. An acrid whiff as of brake 
lining sweeps into the cab; the shoes are 
composition instead of cast iron. At Boyd 
tower a man stands beside a yellow sig- 
nal, The train is still rolling as Cooper 
scoops up a train order. ‘i 

The green flimsy annuls a previous or- iy 
der. “They've got the westward track iN 
repaired,” says Cooper. “Saves us wait- Ne 
ing for that manifest freight.” 

The other train roars past before Refreshments are sold from a cart 

‘ ‘ that goes from coach to coach. But 
you're under way again. Cooper blasts a Gemand is for fuller meal service. 
greeting as you glide by a section gang. 

You've noticed that the air-brake lever isn’t seesawed back and forth as 
usual. It’s simply moved as far right as necessary to give the desired braking. 

The cab lever energizes magnetic valves in each car, which shoot air from 
car reservoirs to brake cylinders. With electricity flashing the word back, 
brakes go on at the last coach the same instant as at the first. There’s no 
train-line lag. 

“I sure do like this new brake valve,” says Cooper, whose opinion has 
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© Fares are the same a 
coaches, but the ride 


When you et ae nee 
ride the train 
of tomorrow, 
you'll find... . 


fortably. 


© Bag 
through. 


lower than usual for ea 


@ Rest rooms show they’ 


pkinned, not) cram 
afterthought. 


roomy. 


@ There is no diner 
and a traveling © 


41 years of railroad service behi 

At Crestline a “bottom yellow”—with 
two reds over it—cuts speed to 20. Be- 
tween 20 and 30 the engine has a rough 
waddling gait; on poor track, it rolls 
a drunken duck. 

In the Galion yards 
a full stop. “Got to 
lead,” Thornton says. 
be in trouble.” 

The full engine roar bursts upon the 
cab as the bulkhead door is oper 
preoccupied young man with a shoe) 
dark hair. He’s James Dougherty, a de- 
sign engineer for Baldwin-Lima-Hamil- 
ton, makers of the locomotive. Opening a 
hatch in the forward bulkhead, he crawls 
into the shark nose to check control 
equipment, He emerges to s' in the 
cab as you pick up speed on the running 
lead. Passing No. 11, Cooper gestures 
and watches the crew signal back. 

“Flat wheel,” he says. “They've 
to set out the baggage car.” 

With clear signals, Cooper holds to 
the 79-mile limit, slowing down only for 
a 60-mile curve. Rain sleets down hard, 
almost obliterating the track despite the 


ignals call for 
ake the running 
“Number LL must 


got 


locomotive; the cars glide. 


© There are no Pullman berths, 
id you cannot buy reserved seats. 
ne to Jet you doze com: 


ge cannot be 
But lnggage racks are 


They're bright and 
he hot water is hot. 


A lounge car 
provide i 
Fefrestispents; hotiplotter nb 


@ Windows have no shades to 
struggle with, Instead, the glass 
is deeply tinted at the top, less 
so lower down. 


@ I's quiet, Sealed windows, soft 
head-lining materials, acoustic 
baffles and rubber mountings in- 
sulate you from track noises. You 
can hear whispered conversations. 


checked — @ Cars are colorful, with plastic 
walls bonded to plywood. The 


jerloading. floor is. vinyFsurfaced tile. 


ve been 
in as an 


It's easier to stand or walk. 
aches lean into curves instead 
of away from them, You sit in 
your seat without sliding. 


@ Radiant-panel heating and air 
tht conditioning provide comfortable 
temperatures in any weather. 


frantic sweep of wipers. Louder than the 
storm, the air horn wails warning. 

Spray flies in the windows, but it's 
your ankles that get wet. A four-inch 
fountain is spouting up from the floor. 
Thornton grins, helps move your bench. 

Dougherty throws back two hinged 
floor boards. The jouncing bulk of the 
transmission gleams wetly beneath, a 
whirling drive sliaft behind it. Wheel 
rumble is loud as he lines the floor 
flanges with strips of rag. When he drops 
the boards back, the fountain is licked. 
It's one of the little things designers 
can't foresee on a blueprint. 

But the rain has let up when Cooper 
pinches speed down to 45 near Colum- 
bus. Picking up the train order and run- 
ning around No. 11 has cost 10 minutes. 

At Columbus a new crew takes over. 
Engineer Ralph Eisnangle, a square- 
jawed, keen-eved man who could play 
the role in a Hollywood rail epic, makes 
up two minutes on the single track to 
Cold Springs. 

But the signals turn yellow again be- 
fore Dayton. At low speed, the engine 

[Continued on page 230) 


Coming next month: Santa Fe’s Two-Story Train 
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[SSPE the room at the top of the page 
you could “fly” 150,000 feet up and 
feel what it would be like to blow a can- 
opy in an emergency bail-out at that alti- 
tude. You would be wearing a pressure 
suit and breathe through an oxygen 
mask, of course, but if anything went 
wrong, there’s that man outside ready to 
come to your rescue. 

It’s one of six rooms in the new space 
lab at Wright Air Development Center 
near Dayton, Ohio. Animals and humans 
can also be tested under conditions sim- 
ulating the explosive decompression that 
would take place if a moon-bound rocket 
ship were punctured by a meteor. 


Outer Space 
Comes Down 
to Earth 


COMPACT ARRANGEMENT of the Air 
Force's new 46-ton space apart- 
ment is shown in cutaway below. 


n 
ged F-86 Sabrejet is installed 
The canopy slides back 

when pilot ejection is simulated. 
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Better circuits, made by machine, 
give you more for your money innew 
television receivers. Here’s what 

to look for when you choose your set. 


Inside the 
1957 TV Sets 


By Hubert Luckett and Martin Mann 


HE four-door sedan of television 
$ jack-and-white 21-incher. 
the set most people buy. But 


its popularity faces a two-n 
challenge. Will you trade up to the excit- 
ing luxury of color, now cheap enough 
to be within reach? Or will you s 
money with one of the pretty 
portables? 

The new “standard” sets are ready for 
their strong competition. Most of them 
will cost you a little more than equi 
lent models did last year—the price rise 
10—but 
electronic refinements 
automatic manufacturing make them, as 
a class, the most television for the mone: 
Some, however, offer more than other: 
Here's how they stack up. The specifica 
tion list on pages 80-81 gives data from 
25 manufacturers on 87 basic cha: 
used in portable and standard receiver 
These chi re installed in many di 
ferent models covering wide (and over- 
lapping) price ranges, but it's the chassis 
that makes the picture. Your best buy, if 
you are mainly interested in a good pic- 
ture, is the lowest-priced table model 
that uses the top-1 is. Almost all 
makers put their best ch: at least 
one model with a small speaker and an 
inexpensive cabinet. Color receivers are 
not listed. 

Convenience. Following the trend in 
cars, TVs are becoming simpler and 
simpler to operate. You hardly ever have 


le 
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to touch anything besides the channel 
selector. Volume, brightness, contrast 
and clarity remain the same 
switch from station to station, More s' 
ble circuits have made this possible and 
have led designers to hide or leave off 
little-used fiddley controls. Every set still 
has hold and height controls someplace, 
but the width control is disappearing 
rapidly, particularly from cheaper mod- 
apparently believe that a 
inearity adjustment is still nec- 
, but all except Du Mont, Fleet- 
wood and Tech-Master feel they can get 
by without a horizontal-linearity control. 

You can get some kind of “lazy man’s 
control on nearly all sets now. Just push- 
ing a button automatically and accurate- 
ly tunes the receiver from one channel 
to the next. The button may be on the set 
itself or separate, on a small remote- 


els. / 


How Big Is a TV Screen? 


PICTURE-TUBE SIZES are specified by diagonal 
measurement, corner to corner. What you look 
at, though, is an area, and the figures above 


control box. Du Mont's remote control 
has a dial, like a telephone. Motorola 
and Zenith eliminate the wire connect- 
ing remote control and receiver, Motor- 
ola with a hand-size wireless transmitter 
and Zenith with a tricky ultrasonic tun- 
ing fork (PS, Sept. p. 158). Funda- 
mentally, however, all remote-control 
systems work the same way: They trig- 
ger a small electric motor that mechan- 
ically tunes the channel selector. 

Ease of repair. Convenience for the 
serviceman is getting increasing atten- 
tion, too. This is important to you, since 
an average TV set, one survey showed, 
requires five service calls a year. The 
faster the serviceman finds the trouble, 
the less he charges you. 

In some sets, the chassis can be re- 
moved without pulling the big, heavy 
picture tube. Setchell-Carlson makes re- 
pairs particularly easy by dividing its 
chassis into separate plug-in subassem- 
blies. If one goes bad, the serviceman 
replaces it. Printed-circuit boards, now 
more common, offer similar convenience 
but may require delicate repair. 

What you want. A good TV should 
get all the stations in your area. But be- 
yond that, it should produce a bright, 
sharp and steady picture for each station. 
‘There should be no jiggles or patterns, 
and no “noise” (snow). 

Sensitivity. If you live in a big cit 
nearly any set will pick up all the ci 
stations. But if you live in the country, 
or want to see programs broadcast from 
a neighboring city, you'll probably need 


tee eeeeeeseeees+On the following pages: PS chart shows how 


demonstrate the big difference in effective pic- 
ture size made by a slight increase in diagonal. 
Not all tubes of the same diagonal size deliver 


a set sensitive enough for weak signals. 
We asked each manufacturer to speci- 
fy the weakest signals his receivers could 
conyert into decent pictures. These fig- 
ures are approximate. And many manu- 
facturers refuse to quote figures at all, 
since methods of measurement vary. 
This year a few receivers gain sensi- 
tivity from a new kind of tuner, the neu- 
trode. The tuner is the business behind 


NOW IT’S MODULES—resistors, condensers and 
inductors machine-assembled into “stacks.” Em- 
erson is first to use them, in an oscillator-sweep 
section (above) for some of its De Luxe sets. 


the channel-selector knob, the group of 
ircuits that picks out of the air the par- 
ticular station you want. There have 
been two types: the cascode, which is 
very sensitive to weak signals; and the 
pentode, which is cheaper to make. 
The neutrode is almost as sensitive as 
a cascode yet costs about as much as a 
pentode. It uses printed circuits and two 


[Continued on page 222] 
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the same visible area (because the 


cabinet 
masks part of the picture), but the variation is 
never more than a few square inches. 
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First sub built to radical hydrodynamic design, diesel-powered Albacore can outmaneuver 


Fastest Sub 


By Gardner 


Soule 


Plump as a partridge, fleet as a falcon, the Albacore is 
a new kind of sub that may make all surface ships obsolete. 


© CVHALL we fly?” 
Lieutenant Commander Jon L. 


Boyes, U. S. Navy, was addressing 
eight officers and visitors around his 
wardroom table. 

The question was startling, for Com- 
mander Boyes is captain of the new sub- 
marine USS Albacore—and the Albacore 
was 100 feet beneath the Atlantic. 

But to Boyes, the words were routine. 
For his ship is the world’s fastest sub- 
marine. In action she outperforms the 
atom-powered Nautilus. Though only 
diesel-electric powered, the Albacore is 
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so fast under water that her maneuvers 
are called a flight. She brings a new 
vocabulary of aviation terms to under- 
sea navigation. 

Boyes and the rest of us went to the 
Albacore’s flight-control center. Here 
sit two pilots and a flight-control en- 
gineer. They control the bow planes and 
stern planes (used for diving and climb- 
ing) and the two rudders. “Our turning 
rate,” Skipper Boyes tells you, “is faster 
than a jet plane's.” 

The controls themselves are borrowed 
from aviation: sticks with steering 


Points Way to 
Undersea Liners 


anything afloat. 


There no helm. 
me over the public 


will be taking 


wheels atop them. 
“Now hear this 
address system. “We 
angles and heels now. 
Crew and visitors prepared themselves 
for rapid movements of the ship. The 
pilots and flight-control engineer fas- 
tened safety belt The rest of us 
grabbed handrails or overhead straps. 
Boyes spoke to his maneuvering-room: 
“Make turns for 18 knots.” To his senior 
pilot, Lt. Theodore F. Davis, the Alba- 
core’s exec, he said: “Your ceiling is 
100 feet. Your floor will be three-five- 
zero.” 
The maneuyering-room reported turns 
for 18 knots. A minute later, Command- 


nuclear-powered submarines will be built with 


ilar hulls next year. 


rucer ree 


HOW SUB HULLS EVOLVED js shown by these 
profiles of U.S. types. The Albacore (at top) 
plump fish-shaped body. But 
she is superior in underwater performance even 
to the nuclear-powered Nautilus and Sea Wolf. 
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NAVY SCALE MODEL shows the clean, ripped 
hull of the Albacore. She has a single five 
bladed propeller instead of twin screws. 


er Boyes ordered Davis: “Go to floor.” 
Pilot Davis moved his stick. Instantly, 
but with a silky smoothness, the ship 
pointed her nose down and almost plum- 
meted for her floor—not the bottom of 
the sea, but the depth Skipper Boyes had 
specified. The needle on the depth 
gauge spun the way the indicator on an 
express elevator doe 
Next, Skipper Boyes had the Albacore 
ascend, descend, twist and turn, as she 
approached an imaginary target. “Make 
full speed,” Boyes told the maneuvering- 
room, Some orders sounded like what 
you'd expect in a plane: “Peel over to 
the left.” Or: “Right ascent to ceiling.” 
It was quiet. A book fell to the dec 
A coffee spoon rattled. Otherwise every- 
thing was so well secured there was no 
clatter. The motors only hummed. 
We visitors were quiet because we 
were struck dumb. We were, it had 
dawned upon us, among the first men 
in history to fly underwater. But that 


was not all: Here was a ship that could 
revolutionize marine warfare—for two 
reasons: 


© Her speed. Our World War II subs 
cruised beneath the sea at eight to 10 
knots. Often they had to lie in wait 
for their prey. The Albacore can chase 
and catch a surface vessel—and remain 
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LAUNCHING OF THE ALBACORE may well mark 
a new design era in naval and merchant ships. 
This high-speed experimental submarine has a 


hidden while she does so. She can circle 
most ships and fire at her convenience. 
If she misses, she can try again, “The 
Albacore,” says Boyes, moved us 
out of the one-shot system. 

© Her maneuverability. Because the 
Albacore flies through three dimensions 
—turning or zigzagging while diving or 
climbing—she can outmaneuver any ship 
of any kind, including the No. 1 enemy 
of submarines, the destroyer. She can 
go from dead in the water to full speed 
ahead in much less time than a destroyer. 
She can turn in a fraction of the room 
a destroyer needs. 

Submarines of the past had to lie 
on the bottom when depth-charged. The 
Albacore will never have to duck an at- 
tack. “We'll stay in there and slug it 
out,” says Lt. Jack D. Venable, the op- 


NEXT MONTH .. . 

Now they're sending freight to sea—in 
the trucks that bring it to the dock. Read 
“Down to the Sea in Trucks.” 


erations officer and navigator. Adds 
Skipper Boyes, “We have the maneuver- 
ability and the speed to be attacking, 
always attacking.” 

The Albacore had its beginning when 
the Navy set out, some years ago, to 


small two-man bridge and airplane-type con- 
trols. Her slender conning tower is streamlined 
to knife through the water with least resistance. 


design as ideal an underwater hull as 
possible, The Navy tested 25 hulls— 
seven to 25 feet long—at the towing tank 
of the Stevens Institute, Hoboken, N. J., 
at the David Taylor Model Basin, Wash- 
ington, D, C., and even in Air Force 
wind tunnels, Then the Navy decided 
to build a full-size, 203-foot, 1,800-ton 
model, to be powered by conventional 
engines because an atom plant would 
involve dela 

The result was the Albacore, a work- 
ing model that has been setting speed 
and maneuverability records while the 
atom-powered Nautilus has been grab- 
bing the headlines. 

The Albacore has normal submarine 
engines: diesel for surface travel, bat- 
tery-power for beneath the sea. She must 
come up often to charge her batteries. 

The lessons taught by the Nautilus 
and the Albacore are already being ap- 
plied by the Navy. Rear Admiral Albert 
G. Mumma, Chief of the Bureau of 
Ships, has announced that six 1957 sub- 
marines will have atomic power like the 
Nautilus—inside Albacore hulls. What 
those six subs could do to a battle fleet 
or convoy staggers the imagination. 

They could also carry guided missiles. 
Able to outrun or outfight anything on or 


[Continued on page 226] 


VIEW LOOKING AFT shows a rudder fin above 
the water as the Albacore makes a test run on 
the surface somewhere off the Florida Keys. 
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Here’s the undiluted truth, 
from a top authority, on what your body does 


STOMACH 
‘One-third 
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to alcohol and what alcohol does to you. 


What Happens 
When You 
Drink Too Much 


By Herbert Yahraes 


ago, a Yale professor threw two par- 

ties in his laboratory. One was for 
hard, habitual drinkers—a group of dere- 
licts from Skid Row. The other was for 
light, occasional drinkers—a group of 
high-school teachers. 

The derelicts’ party was a dull affair. 
The guests just sat and drank. They 
showed no outward sign of alcohol’s ef- 
fect until, one by one, they thudded to 
the floor in a stupor. 

The teachers, though, got happy, some 
of them even while the drinks were be- 
ing poured. They joked, laughed, slapped 
one another on the back, and on two or 
three cocktails acted tipsy. 

But whether, after a few ¢ s, the 
guests appeared to be sober as judges or 
high as kites, an equal number of drinks 
had given them all approximately the 
same concentration of alcohol in their 
blood. Further, by that time, they re- 
sponded pretty much alike—a little slow- 
ly—to tests of the speed of their reactions. 

“Obviously there is a difference in the 
way people behave while drinking,” the 
professor who gave the parties pointed 
out recently. “But when people are of 
average size, as these all were, there is 
considerably less difference in their basic 
tolerance to alcohol.” 

The host was Dr. Leon A. Greenberg, 
then a physiologist on the staff of Dr. 
Howard W. Haggard, director of Yale’s 


[: THE interest of science, a few years 


Laboratory of Applied Physiology and 
founder of the famous Center of Alcohol 
Studies, which is a division of the labo- 
. When Dr. Haggard retired, this 
past summer, Dr. Greenberg took over. 
Because of his work with the Center dur- 
ing the he is one of the 
world’s top authorities on what happens 
to alcohol when we drink it and what 
happens to us. 

Toss off a jigger of whiskey and we'll 
follow it, with Dr. Greenberg's help. 


[7,SOES down with a burning sensa- 

tion. (Take your liquor neat over the 
years, and you'll probably develop the 
hoarseness that gives rise to a whiskey 
tenor.) 

In the stomach, the gastric juices im- 
mediately begin to dilute your drink 
until the concentration of alcohol drops 
from 50 percent, if the whiskey was 100 
proof, to about five. 

We'll assume that you haven't eaten. 
In that case, about a third of the alco- 
hol passes almost immediately into the 
blood, entering it through tiny, thin- 
walled vessels, the capillaries, in the 
stomach’s wall. The rest passes rapidly 
into the small intestine and is quickly 
taken up by the capillaries there. Al- 
cohol is the only food absorbed this way 
—directly from the stomach and the in- 
testines, without digestion. That’s why 
it hits fast. 

Next, it passes through the liver, where 
oxidation begins. This is the process that 
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When to say when: 
What happens to you when 
you keep on drinking 


POPULAR SCiESIC™ 


transforms the chemical energy of food 
into heat and work. In the case of your 
drink, oxygen carried by the blood com- 
bines with two atoms of hydrogen in the 
alcohol to form water, This leaves a com- 
pound known as acetaldehyde, which is 
rapidly oxidized—in the liver and every- 
where else—first to acetic acid and then 
to carbon dioxide and water. 


F YOU drink slowly enough, the alco- 

hol will be oxidized by the liver as 
rapidly as it is absorbed, and you'll never 
feel it. By spreading half a highball, or 
three-quarters of a can of beer over 60 
minutes, you can drink 24 hours a day 
without effect. 

In your case, though, you've gulped an 
ounce of whiskey in a few seconds, and 
the liver can handle 
much alcohol as there i: 


“Mixing drinks won't make you any 
drunker than an equal number of one 
kind. But the mixture of flavors may 
upset your stomach—and certainly 
will if you think it will.” 


of an ounce. So most of the alcohol passes 
through the liver unchanged on the first 
tri ‘hes the heart by way of the 
veins and is then pumped everywhere. 


ITHIN a few minutes after you've 

swallowed it, you begin to “feel” 
your drink, for by that time part of the 
alcohol is passing through your brain. 
It's very highly diluted by the blood. 
Even when the concentration in your 
blood reaches its peak, in perhaps 10 
minutes, it is only a few hundredths of 
one percent. 

The concentration then drops rapidly 
and the mild kick is soon lost. If you're 
a large person, of course, you would have 
felt less effect from the same drink than 
a smaller man. That's because you have 
more blood and other body fluids to di- 
lute the alcohol. Anyway, within about 
an hour and a quarter, as the alcohol 
keeps passing through the liver, 90 per- 
cent of it is taken out and burned for 


energy and the other 10 percent is elim- 
inated in the urine and the breath. 


F YOU add water to your whiskey, you 

escape the burning sensation, but the 
alcohol gets into your bloodstream just 
as . If you mix the drink with soda 
water, it will get there even faster, be- 
cause carbonation speeds the passage 
through the stomach—which explains 
why champagne goes to your head so 
quickly. 

On the other hand, a can of beer con- 
tains about the same amount of alcohol 
as an ounce of whiskey but it won't be 
absorbed quite as fast, even if you take 
the whole car gulp. That's be 
beer and wine contain solid materia 
such us protein and carbohydrate, and 
these foodstuffs slow up the rate at which 
alcohol gets into the blood. til it does 
get into the blood, it can’t affect you. 

That takes care of what you do to alco- 
hol, Now, what does alcohol do to you? 

Yes go, temperance lecturers had 
an answer: They dropped the white of 
an egg into a glass of pure alcohol, where 
it promptly turned into a hard and shriv- 
eled mass. Inside you, they implied, the 
same thing happened. 

It isn’t so. Even if you drank enough 
hard liquor to kill you, the concentration 
of alcohol in your blood and bodily tis- 
sues would be only about seven-tenths of 
‘one percent. 

“That's far too weak,” Dr, Greenberg, 


“I's not the alcohol in drinks that 
gives you « ‘breath, but the other in- 
gredients, Ethyl alcohol has scarcely 
any odor. That's why it’s hard to tell 
chen someone has had a drink of U.S. 
vodka, which is simply distilled spirits, 
diluted.” 


explains, “to corrode or coagulate any 
part of you. You would die simply be- 
cohol is an anesthetic and you 
had taken enough of it to cat fatal 
anesthesia.” 

The effect is similar to that caused by 
a shortage of oxygen at high altitudes. 


1 How to Avoid a Hangover 


1, Don't drink, 
2, Eat a no 
you do any he; 


ishi ag epee before 


. 
self with protein—a 
quart of milk or a steak—before a 
: party, Protein takes longer to digest 
£ than other types of food, and as long 
2 as there is food in the digestive system, 
alcohol is absorbed less rapidly. 
4. Don't drink too much wine. The 
2 tamnie acid in wine can cause the 
worst hangovers of all. 


With alcohol, as with ether, it begins at 
the top of the brain—which is the center 
of fine judgment and coordination, the 
brake on our behavior—and works 


S JPERFICIAL bel 
ing depends on s 
recently the drinker has eaten, whether 
or not he feels like celebrating, how much 
he wants to control his first reactions and 
what kind of temperament he has. 
“The person who is shy when sober 
may become the life of the party when 
gh,” Dr. Greenberg notes, “and the 
usual life of the party may become a 
e after a few drinks. 
aleohol calm your nerves? The 
in the midst of experiments to 


Does 
Center 
show whether or not a little alcohol— 
the amount found in two or three cans of 


beer—eases tensions. Many drinkers sup- 
pose that it does, and the experiments so 
far indicate that they are right, 

Dr. Greenberg tells the story of the TV 
producer who ruined the point he was 
trying to make in a demonstration of the 
id effects of alcohol. The producer put 
man through a driving test twice in 
front of the cameras: first without a 
drink; then after two drinks and a pause. 

“I could have told him what might 
happen,” Dr. Greenberg says. “The driv- 
er at the start was in a strange situation 
and nervous. After a couple of drinks, he 
Imed down and made a better score 
he had the first time. 
ills as well as tensions are lowered. 
A multitude of tests show that after 
ned on e 232) 
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Winter's Wildest 
Highway Battle 


Here, where two transcontinental roads cross 
the spine of the Sierra Nevada, Californians 
wage war against a smothering white enemy. 


By Wesley S. Griswold 


NCREDIBLE snowfalls, as much as five feet in 24 hours, piled 
I into house-high drifts by icy, screaming winds, give a rugged 

band of Californians the nation’s toughest highway-clearing 
job each winter. Nowhere in the United States is the task rough- 
er than where crucial Routes 40 and 50 wriggle across the back 
of the Sierra Nev the photographs here and on the follow- 
ing two pages s| the men and machines of the California 
Division of Highways fight epic conflicts with Nature. The 
annual battle with the snow is now in its sixteenth winter. 


DTARIES GNAW AT A 15-FOOT DRIFT blocking Route 40. Snow 
driven by 100-m.p.h. winds sometimes fills the road 25 feet deep. 


ONCE A PIONEER TRAIL, blazed in 1844, Route 40 is now the 
chief vehicle route across the Sierra Nevada. This aerial view 
shows it meandering toward Donner Pass, its 7,135-ft. summit, 
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A CARELESS SKIER left his car beside the high- 
way instead of in a g area. It was buried 
by a sudden blizzard and refound when a 
rotary’s blades savagely sliced into its body 


‘Ch 
both ends of the passes. 


or pulled down with looped cha tached to 
trucks before rotary plows can chew them up. 


AROUND THE CLOCK, in. 
men brave snowslides, fal 
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trees 
often 
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Y RADIO links the r most 
plow to check the at 0 addit 
4 whirling fan thi 


ttles winter on its mountain roads, 


This Car Can 
Crash Without 
Hurting You 


Safety experts show 

Detroit how to build 22 
a car that takes the 
death out of driving. 
You could wrap it 
around a telephone 
pole and walk away. 


By Gardner Soule 


SEN 


HE most radical new automobile of 1957 will be the 

Cornell Safety Car. There will be exactly one custom- 

built model, constructed by Cornell Aeronautical Lab- 
oratory of Buffalo, N. Y. You'll see it at auto shows. 

For eight years Cornell experts have been learning the 
facts about automobile accidents. Now the Liberty Mutual 
Insurance Co. has sponsored this car, which is designed 

around those facts. It includes every de- 
x vice Cornell recommends to make acci- 
dents safe for human beings. 

Fact: Most deaths in auto wrecks are 
from head injuries, Tossed a 
or steel, you can be killed e 
speeds as low as 17 m.p.h. Police-depart- 
ment records indicated this. And by mak- 
ing simulated human heads out of plastic, 
and dropping them deliberately, Cornell 
verified how easy it was to smash them. 


Chibscar tatariue haw Devices: Safety belts hold all occupants of the Cornell car 
driver high in center, _ in place. The belts allow you to move at the hips only three 
one passenger facing inches. Bucket seats hold you snugly. 

rrenbedl into nouns To protect your head still more, the windshield is farther 


that can’t break loose. _ahead of the driver, and the rear seats, low and between the 
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fenders, are farther from the roof and from the rear of the 
front seats, Theoretically, it is impossible for your head to 
strike anything in the Safety Car, no matter how violent 
the accident, There's nothing for you to hit against. 

“You should be able,” says Ed Dye, chief of 
the research program at Cornell, “to wrap the 
safety car around a telephone pole at 50 
m.p.h.—and walk away from it. Your passen- 
gers should walk away, too.” 

Fact: Nineteen percent of all injury-pro- 
ducing accidents involve an auto’s turning 
over. Cornell learned this from its own statis- 
tical studies, 

Device: Roll-over bars, front and back, keep 
the Safety Car's roof from caving in. They are horse- 
shoe-shaped, like those used in stock-car races, and are made 
rigid by steel struts tying their open ends, underneath the car. 
The roll-over bars can support 3% times the weight of the car. 

Fact: In a crash, your body is thrown forward and up- 
ward. Cornell proved this by wrecking autos containing 
dummies. High-speed movie cameras recorded the move- 
ments of the dummies. 

Devices: Seat belts are the answer to this one, but Dye 


Door opens wide for 
easy entry, but can’t 
spring open in crash. 
Three heavy steel bars 
lock it into frame. 
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Controls protect 
driver instead of 
endangering him the 
way present ones do. 
Cushioned dashboard 
snaps into his lap. He 
steers with levers, 
which turn wheels 
hydraulically. Cornell 
reports that levers 
are easier to use than 
a wheel. 


Bumpers circle the 
car, are rounded so 
bumps glance off. 
Springs and energy- 
absorbing material 
behind bumpers lessen 
impacts. 
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expects some people to ignore them. So there is also padding 
on the roof, above the windshield, and covering the dash. 
There is also extra-heavy padding at places you can butt 
into especially easily—on the roof just ahead of front and 
rear seats, for instance. 

Cornell's research has differed from any 
before it. Most attempted only to prevent acci- 
dents. Cornell aims at that, too, but also tries 
to make crashes that do occur harmless to 
the people in the car. 

Fact: The driver is alone in any car half 
the time. Besides, if he always has full control, 
he can avoid many crashes—and he can pre- 
vent many minor iscakdents from becoming 
major ones, 

Device: The driver's seat is in the front 
center—not at the left-hand side. It is three inches ahead of, 
and three inches higher than, the other two front seats. This 
gives him better protection and visibility. The center driver's 
seat is, says Dye, “the most drastic change in the car.” 

Fact: Present wrap-around windshields let the driver see 
over a 110-degree angle. But he looks obliquely through the 
sharply curved ends, and his view there is distorted. 

Device: A one-piece windshield smoothly curved—no 
sharp bends. The driver's eyes are in the center of the 
curve; he has almost a 180-degree view, and he looks straight 
through every part of the glass, never obliquely. 

Fact: “The steering wheel and post,” says Cornell's report, 
“constitute one of the most common injury-producing ob- 
jects.” The wheel rim and spokes are located where the 
driver's abdomen or head can strike them; the 
horn ring can break and “present dangerously 
sharp ends to the vulnerable throat.” Lung 
punctures, crushed chests and broken necks 
have been common. 

Dye is more blunt: “Today's steering post is 
a harpoon aimed at the driver's chest.” 

Device: A padded control panel replaces 
* the steering wheel. It fits against the dash 
when the car is parked. You pull it down and click it into 
place in your lap to drive. 

On each side of the control panel is a lever. You steer 
with either hand, moving one of these levers forward or 
backward. “Bobsled steering,” Dye calls it. Steering is by 
power, and moving either lever three inches gives you the 
sharpest turn possible. 

Cornell tests showed that this method of steering was also 
far easier to learn than the use of the wheel. 


Fact: Protruding objects inside a car—keys, 
knobs, etc.—cause many injuries. 

Device: Recessed buttons replace knobs. 
Radio controls are recessed in one side, shift 
buttons in the control panel itself. The igni- 
tion key goes at one end of the control panel, 
where no one can strike it. 

Fact: Some accidents occur, the experts at 
the Cornell laboratory point out, because 
the driver's foot misses the brake pedal or slips off it. 

Device: The brake pedal is a wide bar that stretches 
two-thirds of the way across the control panel. You can 
reach it instantly and unmistakably with either foot or 
both, 

The accelerator, the only other thing you operate with 
your feet, is where it is today: under your right foot. 

Fact: A large share of collisions involve the front end. 

Device: A front-view mirror where the 
rear-view mirror usually is. It looks ahead 
through a horizontal periscope running to 
each side of the car, lets you peek around the 
truck ahead without crossing the center stripe. 
Rear-view mirrors are out on each fender. 

Fact: Some accidents happen when the 
driver takes his eyes off the road to check 
dashboard instruments. 

Device: A simpler instrument panel. In dead 
center is the only thing the driver needs to consult most of 
the time: the speedometer. Its needle is fixed in the center, 
and a numbered dial revolves. The driver glances at the 
same needle-point every time he checks his speed. “You can 
read the speedometer,” says Dye, “with the least possible 
distraction from the road.” 

Beneath the speedometer are the other gauges: gas, oil, 
ammeter, temperature. Over each is a single 
bar that lights up. The bar normally glows 
green—when the gas tank is one-fourth or 
more full, for example. When trouble brews— 
as when the gas is low—the bar turns red to 
attract attention. 

There are also a mileage indicator and a 
clock on the panel. The clock shows figures— 
like 5:28—instead of harder-to-read hands. 

Fact: Doors that open in crashes let people fly out to their 
death. Indiana police found one or both front doors had 
opened in 72 percent of fatal accidents. North Carolina and 
Maryland police reported the same thing happened in 44 

[Continued on 254) 


Stock-car racers’ 
roll-over bars are 
built inside Cornell 
car. They are bolted 
between roof skin 
and roof padding. You 
should be able to 
tumble into a ravine 
with nothing worse 
than a shaking-up, 


Only the speedometer 
is big. It has a 

fixed pointer and a 
moving dial. Other 
gauges have both dials 
‘and warning lights. 


Nobody could miss 
this brake pedal—it 
stretches two-thirds 
of the width of the 
control panel. 
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The Dead Sea Scrolls 


Biggest Jigsaw Puzzle Makes 


By Gardner Soule 


have been in the headlines. You will 

be reading about them, says Dr. 
Millar Burrows of Yale, for 50 to 100 
years more. To scholars their value is 
ageless. 

Dr. Burrows, a Biblical historian and 
a past director of the American School of 
Oriental Research, Jerusalem, explains 
the significance of the most fascinating 
scientific det e story of our time: 

“For the first time, we have the com- 
plete library of one group of people who 
lived at the time of Christ.” 

We know these people were Jewish, 
but we are not yet sure exactly who they 
were. We do not know many things 


Sime 1947 the Dead Sea scrolls 


About 100 B.C. Perhaps a hundred 


before the Star rose in the East, men at high 
stone tables dipped reed pens into ink of lamp- 
black and gum, and copied the holy works of 
their sect. Writing in Hebrew and Aramaic on 
thin sheets of leather sewn into rolls, and on 

yr d the Old Testament, 
works of prophecy, prayers, psalms, their laws. 
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about them: for instance, where they got 
the wealth they apparently had. We do 
not know for sure that they had any 
direct contact with Christ. We do know 
they lived in the heart of the Holy Land: 
Qumran, where the scrolls were written 
and discovered, is 15 miles from Jeru- 
salem, 15 from Bethlehem, 7% from 
Jericho, 15 from where John baptized 
Christ in the Jordan River. People living 
there might have known, taught, or 
learned from, Jesus. 

We do not even know how many Dead 
Sea scrolls will be found. At first, there 
were seven. One was a Manual of Dis- 
cipline, i.e., customs of the Qumran peo- 
ple. One contained their Thanksgiving 
psalms, or hymns. One told of a forth- 
coming Jewish-Roman war, and advised 


“31 A.D. Upon the scells, the 
Qumranites recorded some of their beliefs. We 
preach, they wrote, poverty, jitence, humility, 
baptism. Because of these things, some people 
think th they were the Essenes, a Jewish group 
known to have lived on the western shore of the 

ad Sea, who held such beliefs. They may, 
however, have been another Jewish sect. 


a Picture of Christ’s World 


Jews how to fight it. The other four 
were copies of, or commentaries on, 
books of the Old Testament. 

Soon, there were nine scrolls. Then 
there were 10. Now there are parts of 
400—some represented by scraps the 
size of a postage stamp. These—chewed 
up by rats, or rotted by time, dirt, and 
weather—are being put together in Israel 
and Jordan, 

This amounts to the biggest jigsaw 
puzzle in history. It will take 10 years, 
Burrows says, just to get together and 
translate the scrolls so far found. Then 
will come years more of headlines based 
on interpretations of the scrolls. 

The years of headlines will come 
partly because the scrolls include the 
oldest Biblical manuscripts known, 1,000 


There came to pass the war 
between the Jews and Romans foretold by one 
scroll. The men at Qumran, scientists believe, 

‘ot word the Romans were marching tow: 

them. They gathered up the scrolls, deposited 
them in jars in nearby caves—where possibly 
they had been accustomed to bury sacred docu- 
ments—and may have hid alongside the scrolls. 


years older than any others, The first 
Biblical documents we have ever had— 
with the exception of one small frag- 
ment—that were actually written before, 
and during, Christ's lifetime, they will 
shed light on the beginnings of Christian- 
ity. Written by Jews, the scrolls are 
equally important to Jewish researchers. 
Found in Mohammedan Jordan, they 
are of concern to Moslems. There is not 
a single nation or man in the western 
world upon whose history or religion 
they do not have bearing. 

Even though the scrolls today present 
a thousand unanswered questions, much 
has been learned about them and the 
men who made them. The story, as so far 
reconstructed by the scientists, is told in 
the pictures that follow. 


68 A.D. They wrote down, not on leather 


but on scrolls of more permanent copper, the 
location of millions of dollars’ worth o! 

they buried. Sample: “In the cistern, whi 
below the ram) on the east side, in a place 
hollowed out of rock; 600 bars of silver.” There 
were at least 60 such hoards of precious met 
and incense. (Please turn the page) 
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The Dead Sea Scrolls 


y; 


By 


j mV 
70 A.D. The Roman 10th le; 
up resistance around Jericho, captured and 
burned the Qumran community. The war was 
over, Jerusalem was destroyed. In Rome, the 
Arch ‘of Titus—named after the victorious 
up to commemorate the 
ory. Washington Square 

Arch is patterned after the Arch of Titus.) 


n, mopping 


March 1948 Trever and Brownlee hardly 
dared to believe the evidence of their eyes. They 
hotographed one of the scrolls, a copy of the 
Book of Isaiah, sent pictures to famed Bible 
scholar Prof. William F. Albright of Johns Hop- 
kins. He backed up the date they had attributed 
to the manuscript. He added: 
manuscript discovery of ‘modern 
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Xt 
February 1947 Not for almost 1,900 years 
did men find the records the Qumran people 
had deposited. Then it was accidental, Two 
Arab shepherds came across a cave they'd never 
seen before, tossed in a rock, heard pottery 
smash, They. entered. Inside there we! 
jars, contai .en-wrapped scroll 
of other jars, broken, lay strewn around. 


1948-54 The four scrolls the Americans saw 
had been bought by the Syrian Orthodox Metro- 
politan, Samuel, of St. Mark’s Monastery, Jeru- 
salem. ‘On his own, the Metropolitan brought 
them to the U.S. to sell. But his price was high: 
a million dollars. For six years he found no cus- 
tomers. Then one day he decided to put an 
advertisement in the Wall Street Journal, 


Summer 1947 The scrolls found by the 
shepherds were brittle, decomposed, and in 

ey smelt bad, herds, 
who were wandering Bedouins, knew not what 
they had, In the markets of Be they 
passed around the serv ht tips as to who 

hey d the scrolls to 


Cohen, an agent of Hebrew Univers 
rusalem. Friends of the university bought the 
four scrolls for $250,000, Mecsetite, Poot EL. 
Sukenik of the unive 


have been brought to- 
rew University today. 


all seven manuseri 
gether again at Hel 


Feb. 19, 1948 At length, four scrolls were 
shown to John C. Trever and William H. Brown- 
lee of the American School for C tal Research, 
Jerusalen hotel room, they 

scrolls with slide pho 
known Hebrew m 

cient seript, they gasped. 


then-oldest- 
ng at the ane 
They were forced to 


ide that the scrolls were of Christ's time, 


4948-Today The great value of these finds 

secret. The Dead Sea grapevine 

abs, spurred by visions of sudden 
wealth, scoured the numerous caves along the 
sea. Hundreds of fragments were brought to 
dealers and scholars. Some were torn because the 
Arabs thought they could make more by selling 
a piece at a time. (Please turn the page) 
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The Dead Sea Scrolls 


1948-Today Simultancously, scientists and 
men of religion searched the area. One cave, 
reached by a slippery path down a cliff and 
designated No. 4 Qumran, turned out to be a 
man-made chamber hollowed out of the cliffside. 
A Inckpot, waite parts of no less than. 70 
Me lecti says Prof. aaa 


February, 1956 One of the first scrolls 
was so stuck together that scholars despaired of 
unrolling it, At Hebrew University, Prof. James 
E. Bieberkraut softened it by exposing it for 
months to controlled humidity, slowly peeled it 
open. It was a part of Genesis, written in 
Aramaic, and the earliest document ever found 
in this ancient language that Christ spoke. 
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1949-55 Half « ¢ from the first cave, 
archaeologists excavated a set of ruins, once 
a monastery for the Qumran sect. “Stone, by 
stone,” says G. Lankester Harding of the Jor- 
danian Department of Antiquities, “the; 
the rooms in which these people lived.” Here 
they had made their pottery, too: A jar just Ike 
those in the first cave was unearthed, 


Testament at Texas Christian University, in 
ig his way into a cave 
that had been hidden by an earthquake. He 
found fragments of pottery, and something else: 
two copper scrolls—one of them ai two 
reset dt Sauher They wese ae allied 
that it was to take four y - 


1949-! 55 1 This seemed 
where they had written the 
‘of Qumran held the stone writing desks, benches, 
ink. pots, even dried ink used by the ancient 
scribes, Coins and pottery dated the ruins to the 
years just before, during, and just after Christ. 
Arrowheads and ashes, mixed together, told 
grim story of Roman’ conquest and burn 


June, 1956 The copper scrolls were taken 
to Manchester University, England. They were 
coated with a transparent plastic to toughen 
them, and sawed through. They listed the treas- 
ure: 200 tons of gold and silver, buried in the 
region between Hebron and Nablus in Jordan. 
Where did the Qumran men, who preached 
poverty, get such wealth? No one knows. 


1955-Today I» the ere Christ had 
lived, the Qumran ruins are the first building 
of His time ever dug up. The second, south of 
Qumran, is the palace (above) of Herod the 
Great, puppet king of Judea. It is now being 


excavated. Here, on alters papyrus, and on 


stone chests, is ws ce that of the scrolls— 
Farther conirmation of thele early: date, 


Future The treasure may never be found. 
The country has changed too much. But this is 
of small moment. The real treasure lies in the 
scrolls themselves, written by men who lived 
in Christ's time, and may even have known Him. 
These fragments, pieced together, provide a 
fresh insight into the spiritual currents that have 
become modern man’s mainstream. END 
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What makes the pointers go 
around? How do you read them? 
Here’s the inside story of 


How Your 


Electric Meter Works 


HENEVER 
you turn on 
a lamp or 


appliance, a_ little 
aluminum disk in 
your electric meter 
revolves. It drives 
the pointers, on the 
meter dials, that tell 
how much electrici- 
ty you use, 

You can see the disk going ‘round, in 
a slot at the front of the meter. To see 
more, you'd have to take the meter apart, 
and your electric company would take a 
dim view of that. But your meter’s in- 
genious works are worth looking at, and 
the photos and diagrams on these pages 
show you what they're like. 

Your meter measures kilowatt-hours of 
electrical energy. Ten hours’ use of a 
100-watt table lamp, for example, adds 
up to 1,000 watt-hours or one kilowatt- 
hour. Of course your meter doesn’t know 
or care whether you use the energy in a 
lamp, a heater, or a power tool. It just 
does the tallying. 

Two sets of connections tell the 
meter what it does need to know: how 
many amperes of current you're drawing 
from the wires, and the voltage of the 
electricity entering your home. All 
the current you use passes first through 
the meter’s “ampere coil,” a turn or two 
of heavy wire, which is connected in 
series with the household wiring. Con- 
nected across the power-supply wires is 
the meter’s high-resistance “voltage coil,” 
of many turns of thinner wire. 

Heart of the meter is a small induction 


y¢ 
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or eddy-current motor. The meter’s re- 
volving disk, of solid aluminum, forms its 
rotor. A pair of electromagnets, whose 
windings are the ampere and voltage 
coils, make up its stator. C-shaped per- 
manent magnets provide a brake, over- 
come by the driving force. 

What results is a midget mechanical 
brain, beautiful in its simplicity, that 
solves the familiar equation: watts = 
volts amperes. For the ampere and 
voltage coils’ combined effect turns the 
disk at a speed exactly proportional to 
the number of watts you're using. 

Every revolution of the disk indi- 
cates an exact number of watt-hours 
consumed. In the modern AC meter pic- 
tured here, one revolution equals 3.6 
watt-hours. So, to register one kilowatt- 
hour, the disk revolves 277 7/9 times. 

Today a typical household AC meter 
acity (although it doesn’t 
mind a substantial overload) of 15 am- 
peres at 240 volts, which is equivalent 
to 3,600 watts. That much wattage spins 
the disk at 1,000 revolutions per hour or 
16% r.p.m., just half the speed of an LP 
record player's turntable. A 200-watt 
electric blanket or ventilating fan turns 
the disk at less than one r.p.m., slower 
than the second hand of your watch. 

For accurate response to modest watt- 
ages, friction must be all but eliminated. 
Westinghouse mounts the meter’s disk on 
sapphire jewel bearings; General Elec- 
tric, with a permanent-magnet suspet 
sion that floats it in air. Almost negligible 
is the friction of the pointers’ gearing, 
and air resistance to the disk’s spinning. 
But even so delicate a mechanism as 


could take your meter apart, here’s what you'd find: 


REVOLVING 
Disk 


MaTOR 
FRAME WITH Cons 
BRAKING 

MAGNETS 


is the motor that 
makes your meter go 


GEAR TRAIN 
VOLTAGE TO POINTERS 
coIL 
/ 


RIRENT 
rai Revolving disk, through 


: ‘ gearing; turns the di 
Aluminum disk turns at speed ex- pointers to show how many 
actly depending on wattage drawn kilowatt-hours of electric 
through simple induction motor. energy you've used. 


Be METER DIALS | 
7 EE AND POINTERS 


Your meter is connected this way This meter watches clock 
All electricity you use goes through your For low-rate water heating, separate 
meter’s current coil. Its volt coil is con- circuit is energized during “off-peak” 
nected across line. Plans show two-wire sys- night hours, by clock and time switch 
tem and more modern three-wire system in its own special meter, 


TWO-WIRE SYSTEM 


THREE-WIRE 
SYSTEM 


MAGNETIC SUSPENSION provides virtually fric- 
tionless bearing for rotating disk of General 
Electric meter, by floating it in air. Other 
makers mount ‘the shaft on jeweled bearings. 


this meter disk has limits of sensitiv 

Possibly you might get some electricity 
free, if you were content to turn on noth- 
ing in your home but an electric clock. 
Its mere two watts—not enough to turn 
the meter disk once in an hour—might 
even “sneak past” the meter without 
starting it. But that doesn’t worry your 
electric company. At a rate of eight cents 
a _kilowatt-hour, it would take a clock 
62% hours to use one cent’s worth of 
electricity. 

An outstanding change of recent 
years has been the enormous incsease 
in a household meter’s rated capacity. 
Twenty or 25 years back, this was ty 
cally for five amperes at 120 volts, equiv- 
alent to 600 watts. Today's meter has six 
times this capacity, and reflects the de- 


right. 


Reading above: 6,482 kw-h. 


Successive readings’ difference is amount of electricity used 
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You read the point- 
ers from left to 
Notice that 
adjacent ones turn 


mand of homeowners for more and more 
kilowatts to run TV sets, electric ranges, 
freezers, air conditioners. 

Its 240-volt rating has the same explan- 
ation. To provide for increasing electric 
consumption, modern 240-volt, “three- 
wire” systems of house wiring have been 
replacing older 120-volt, “two-wire” sys- 
tems. Without overtaxing meter or wir- 
ing, the newer system delivers thousands 
of watts—to 4 range, for example—at 240 
volts. It also provides 120-volt circuits 
for lamps and outlets. 

There are meters that watch the clock, 
too. In many localities the demand for 
electricity, varying with the time of day, 
drops off sharply during night hours. 
Some electric companies offer custom- 
ers a reduced rate during these hours as 
an inducement to use more “off-peak” 
power. Thus, for instance, a customer 
lly run an electric water 
heater during the night for next day's 
supply. The heater has a separate circuit 
and a special meter containing an auto- 
matic time switch, preset and sealed by 
the electric company. Should heat ever 
be needed during the day, while this cir- 
cuit is dead, a second element in the 
heater can be operated from the regular 
house wiring and meter. 

What's ahead in meters? Perhaps no 
meters at all, is one prediction. Looking 
into the future, some foresee “unmetered 
billing” for electricity, at a flat rate based 
on maximum demand at any one time 
during a month. But electric companies 
say that day is still far distant. END 
NEXT MONTH... 


Doorbell dead? PS shows how to bring it 
back to life or substitute modern chimes. 


irec- 


Later reading: 6,649 kw-h. 
this case, 167 kilowatt-hours. 


Invitation to 
Inventors 


NEWLY revised list of things the 
armed forces would like to see in- 
vented includes 245 items, from 

simple fasteners to an entirely new con- 
cept of communication that doesn’t de- 
pend on electrical impulses, electromag- 
netic waves, or sound. 

Inconspicuous rocket, The list is a 
frank appeal for the “creative layman” 
to put on his thinking cap. New weap- 
ons are not what the Army, Navy and 
Air Force are mainly looking for—al- 
though they would like, say, a rocket that 
fires without noise, fi or smoke. 
Many items are things we'd all like to 
see ‘em make, such as a device to deflect 
rain from windshields without impairing 
the vision of a pilot—or the man behind 
the wheel of the family car. Or a gadget 
that would serve as a bolt without need- 
ing the usual amount of turning. Or a 
chemical that would rapidly melt coat- 
ings of ice or snow at temperatures 
around 65 degrees below zero. 

Many needs reflect spreading military 
operations in the Arctic: a sleeping bag 
in which a sleeping man could turn over 
without awakening; a device, not a mask, 
to protect a man’s head and face in ex- 
treme cold; a substitute for wolverine 
fur as the ruffing on the hood of a parka; 
a device that would quickly anchor guy 
wires in ice or frozen ground. 

Automatic smeller. The military is 
also nosing around for an odor-analysis 


device that will be an improvement over 
sniffing. The object is to find ways of 
ignoring simply obnoxious smells, while 
leaving detectable such valuable alarm 
odors as leaking gasoline. Also wanted 
in this category are simple, lightweight 
devices to indicate the presence of car- 
bon monoxide or to signal the danger of 
unconsciousness from the lack of oxygen. 

There is variety in the desires of the 
military: 

* An airplane paint that reflects heat 
while still being highly resistant to it. 

a A permanent anti-static coating for 
pla 

* Something to protect stainless steel 
from oxidation at temperatures above 
2,000 degrees. 

© Lightweight sound-absorbing ma- 
terial that would also serve as armor 
plate and insulation. 

* Luminous material that will glow 
without external excitation, 

* A “fatigue detector” that would tell 
in advance when a highly stressed metal 
part is getting ready to break. 

Then, of course, there is always the 
death ray, which still hasn't been in- 
vented. It should be small, use little 
power, and be effective at 500 yards. 

If you have any ideas along these 
lines, or want to know more about what 
inventions are wanted, write to: The Na- 
tional Inventors Council, U. S. Depart- 
ment of Commerce, Wash., 25, D. C. 
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Marks the Frame 
in the New Caddy 


Sedan De Ville. Windshield 


HE people who build that big 
| hunk of elegance called the Cadil- 
lac began looking biliously at the 
frame of their vehicle about four years 
ago, and the more they looked, the more 
thoughtful they got. The frame was a 
rectangle, and it was braced with a big 
X in the middle. The X, over a period of 
years, had been supplying more and 
more of the frame strength, and the sides 
of the rectangle less and less, What were 
the sides there for, anyway? 

Well, these things take time, and it was 
not until last month, when the 1957 Cad- 
illacs were announced, that the results 
of this gnawing self-criticism became 
evident. An amputation had been per- 
formed. The sides of the rectangle—the 


CHROME-CAPPED FINS replace Sshtails, on this 
nt 


ward for better visibility. The hood, below the 
fender line now, is down 3% inches. 


side rails—had been cut from the Cadil- 
lac frame. Only the big X remained. 

This represented a revolution in pas- 
senger-car frame design, the second in 
the last half-century, The first was, of 
course, the integral frame-in-body “uni- 
tized” construction introduced in this 
country by Nash. 

The new Cadillac frame saves a little 
weight, and is stronger than the old one, 
but these were not the main reasons for 
the change. What Cadillac was after 
was a way to solve a problem that has 
plagued automobile builders—the ones 
who used conventional frames, that is— 
for more than 20 years. In a nutshell, it 
was how to provide room for that por- 
tion of your anatomy called the tibia, 


How today’s frames vary in shape and in bracing 


[er==) 


(oEaS) 


Ladder type, cross-braced 
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“Bulged type, cross-braced 


Look—no side rails! 
New lighter, stronger 
X frame carries a 
lower, plushier Caddy. 


FLOOR STEPS DOWN 21% inches in back 
for more leg room, is flush in front. 


the principal bone from your knee 
down. 

Tibias weren't a problem before 
the early 1930's. There was plenty 
of room in a car for them and the 
feet attached to them. Or, as a 
design item, there was plenty of 
room for seats that were high 
enough to make your lower legs 
comfortable. 

But then the car manufacturers 
began lowering their roof lines, 
and Detroit was in hot water. 
And the real trouble was those 
side rails, the long metal beams 
on the rectangles of the frames. 
They had to have ground clear- 
ance, Give them that, put a floor 


Ladder and X brace 


Cadillac’s X frame 
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‘SPRING SHACKLE is anchored to box-section out- 
riggers. Exhaust pipe, moved from the side 
rail, now hugs the X member through the hole 
at left. Two-piece prop shaft helps lower car. 


on top of them put seats on top of the 
floor, put people on the seats and give 
them adequate headroom—and the en- 
gineers could only snort at ists who 
insisted on lowering the roof. 

The engineers did do a number of 
things to arrive at a solution. They cut 
the ground clearance. They lowered the 
seat heights. They reduced the h 
room, They thinned down the side r: 
One manufacturer, Hudson, lowered the 
roof by putting depressions in the floor 
for a “step down” to accommodate tik 
a notion that has been copied in a num- 
ber of automobiles for 1957. 

Depressing the floor seemed like a 
dandy idea, but it was not an unmixed 
blessing. That was because the body of 
a car has a frame, too, and the car frame 
and the body frame must be mated. The 
point on the body frame where it’s at- 
tached to brackets on the car frame is 
called a rocker panel. The rocker panel 
has width. So has the car-frame side 
rail. Put the rocker panel cheek-to-cheek 
with the side rail, and you've got inches 
of combined frame to hurdle before you 
reach the depressed floor. 

Cadillac, muttering that darn-it-all, 
there must be some way of solving all 
this, finally began experimenting with a 
car frame that was just a plain simple X. 
A Caddy riding on an X frame has been 
roaming the 48 states for three years 
now, and the engineers in charge of the 
road-testing program report that it per- 
formed just fine. 
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STEERING WHEEL is deep-dished for safety. 

Betieg cP knobs protects passenger 
jury. Foot-operated pedal re- 

Bloces Kncoteight parking-brake handle. 

The X frame has a lot more torsional 
rigidity, which is a fancy name for re- 
sistance to twisting—as when one front 
wheel hits a bump. It has more beam 
stiffness, which is another fancy name 
for resistance to fore-and-aft bending— 
as when both front wheels hit a bump. 

The X frame has helped Cadillac drop 
its car heights as much as 2.9 inches, 
without incurring the penalty of a wide 
step-over to reach a depressed floor, It 
has also made possible a stronger body 
and a stronger door anchorage on its 
hardtops because the stub pillar at the 
center can be huskier, In sizing it, al- 
lowance doesn’t ‘e to be made for 
intrusion of the side rail. That's im- 
portant in the company’s new cars be- 
cause on all of them, with the exception 
of the limousines, the roof-to-floor center 
pillar is gone. Even the four-door sedans 
will be hardtops. 

They are as elegant as ever, these cars, 
in brand-new dress for the first time in 
three years, and the horsepower is at an 
even 300. Buick, too, is at 300 horse- 
power for 1957, and Chevrolet's hottest 
number is clear up to 283. So Cadillac, 
perhaps unconsciously, has now reduced 
the “horsepower race” to its ultimate ab- 
surdity. Only as regal a boat as the Caddy 
could do that and get away with it. 

About their new frame, the Cadillac 
people are pretty smug. They say just 
wait—a lot of the other automobile 
manufacturers will have what they've 
got, in 1958—Devon Francis. 


New Wrinkle ° 


in Torque-Tube Drive 


By Devon Francis 


HE 1957 editions of the Buick 

| automobile were announced last 

month, and there was no mistaking 

that they were the genuine article. They 

had those things on the fenders, and 
on the sides, and that front end. 

But those things, and the classic rear- 
wheel cutout, were about all that was 
recognizable. Buick’s builders hardly 
could have made a greater number of 


changes if they 
ornament and built 
car underneath. 

The overall height is down. The two 
engines available have more sass. Ball 
joints have replaced the kingpins in front, 
and more than half the dive in sudden 
stops has been engineered out. The 
frame is new. So is all the sheet metal. 

First off, the engines: 

That in the little Special, the modest 
model in the line, puts out 250 horse- 


jacked up the hood 
n entirely different 
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Lower and sleeker, the ’57 Buick 


still retains traditional lines 


BALL-JOINT SUSPENSION makes handling easier, 
boosts front-end stability. Buick is one of the 
makes that didn't adopt new 14-inch wheels. 


power, up 30 from 1956, and that in the 
Super. Century and Roadmaster, 300, up 
45. To get those boosts, Buick did more 
than just bore bigger holes in the bloc! 
The holes are bigger, by .125 of an inch, 
for a displacement of 364 cubic inche: 
That’s 42 cubic inches more than in 1956 

But the stroke has been lengthened, 
too, by .2 of an inch, with a consequent 
increase in rod length and block height. 
The compression ratio was boosted from 
8:1 to 9.5:1 in the Special, and from 9.5 
to 10 in the other three cars, by raising 
the height of the piston domes. The 
valves are bigger and lift higher off their 
seats. And the whole exhaust manifold 
area has been stretched. The engine has 
to work less to get rid of burned gases. 

All these shenanigans were not with- 
out purpose. The zero-tn-60 performance 
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GAS-TANK FILLER is centered at rear of body. 
Cable-reinforced rubber tubing is used for fuel 
feed line to the engine to prevent rust-out. 


of the Century, Buick’s hot rod, has been 
chopped from 11.6 seconds to 10.8, The 
Special, at 11 seconds for the same ac- 
celeration, is improved by a full second 
and a half, the Super by .8 of a second 
and the Roadmaster by 1.2 seconds. 
All the top speeds are higher, of 
course, with that of the Special at 110 
miles an hour and the Centur 116. 
That's an increase of five and four miles, 
respectively, if the police aren't looking. 
The new Buicks are as much as three 
and a half inches down in height, which 
called for doing something extra to the 
torque-tube drive. The Buick super- 
structure, as everyone knows, rides on 
four coil springs. Most cars ride on coils 
in front and leaves in the rear. That al- 
lows a simplicity in transferring the rear 
wheels’ thrust, which goes from the axle 


ISAINCH WHERS 


WINDSHIELD-WIPER CONTROL has been relocated 
on extreme left of dashboard at driver's side, as 
shown above. It has a built-in squirt button. 


to the rear springs to the frame. The 
drive shaft is simple, too, with a univer- 
sal joint at each end to take care of 
angle changes. The system is called a 
Hotchkiss drive, after the inventor. 
But you can't propel a car through coil 
springs. So with torque-tube drive the 
push from the wheels goes from the axle 
to a husky tube sheathing the drive shaft 
and thence to the rear of the transmission 
housing, the engine block and, finally, 
the frame—at the front end of the car. 
Buick has always used a single uni- 
versal, a front one, on its torque-tube 
drive, slanting the drive shaft and its 
enclosing sheath straight back to the dif- 
ferential. For 1957 this wouldn't work. 
When the roof line was lowered, the ma- 
chinery had to be squashed down, too. 
That meant the drive shaft had to go 


SIMPLIFIED PANEL backgrounds depressed-center 
wheel. Panel top lifts off to service radio, wip- 
iring. Most knobs are recessed. 


won 


0 10 20 30 40 50 
of a oe | 
Ez 
“Ser ToP speeD DesiReD, with knob, in a litle 


window at edge of speedometer face. A warn 
ing buzzer goes off if you exceed set speed. 


down if its tunnel was not to stick up too 


far in the passenger compartment. 

So Buick put a second universal in its 
drive shaft, toward the rear end. If you 
e that the 


will look underneath, you'll s 
torque tube has a kink in it, 

Buick always likes to put 
cake. This year's is in three 
car's twin horns have new notes on the 
musical scale—“F” and “A” in place of 
the former “E flat” and “G.” Softer and 
prettier, says the company. Then there’s 
a new clock that—Buick says—is always 
on time. Regulates itself. 

And finally, there’s a dingus, developed 
by GM's AC Spark Plug division, that 
trips a buzzer if you exceed the speed 
you set into the speedometer by twirling 
a little knob. Keeps that accelerator foot 
from getting too heavy. END 
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Picture Tour of the 


Last month, in the lower Michigan peninsula city of Lansing, 
the wraps came off the 1957 Oldsmobile. It’s all new .. . 


. > = 
There are a lot of little surprises (such as push buttons for heat 
and ventilation) on a smart new panel behind a thin-rimmed 
steering wheel that has been deep-dished for safety . . . 


«+. printed electrical circuits, 
replace troublesome wiring... 


ae 


i. 


The differential is more 
rugged to take care of a 400 
foot/pound torque, and the 


Super 88's axle ratio was 
changed from 3.23:1 to 3.42. 
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But the big change in the 
back end was moving the 
shocks outboard of the 
springs for better “wheel con- 
trol” on bumps and less sway. 


"57 Oldsmobile 


Fourteen-inch 
lower the car's height 2.3 
inches, to 58.2. The frame, 
eight inches wider, makes for 
lower floor. “Accent stripes” 
have contrasting color inserts. 


«and a gasoline filler cap 


is relocated di taillight 
meen es enra There are a host of mechanical 


changes, starting with the engine, 
boosted in displacement, from 
124 to 371 cubic inches (bigger 
than a Cadillac’s!), and horse- 
power, from 240 to 277, 


And here is the complete car—up to five inches longer, 
depending on the model—a lot more glass for visibility, 
and, all in all, with more changes than Olds has had in 20 years. 
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How Pontiac Lost 


Shunning a mere “face lift” 
in his off-year model, 

Bunky Knudsen goes after 
a broader buyer group. 


HEN they rolled the 1957 Pon- For energetic, black-thatched Bunky 
V \ jacs on the sroom floors for Knudsen, the operation on the streaks 
public viewing last month, some- was only a warmup. 
thing was missing. For more than two In a model year when Pontiac had 
decades, bright, metal identifying strips been ticketed for only a “face lift"—a 
running the length of the hood had pro- minimum of changes—Knudsen: 


laimed, “Yup, this is a Pontiac.” The © Replaced all of the sheet metal ex- 

silver streaks, as the company called cept the roof. 
become a hallmark, a talisman © Lengthened the car. 
4 © Beefed up the cylinder block. 

Now they were gone, and a man with © Altered the overhead valves to pre- 
a tart irreverence for tradition was re- vent oil seepage into the cylinders. 
sponsible. He was Semon E. Knudsen, © Put on new manifolding. 
Pontiac's new general manager and vice- © Redesigned the camshaft for an im- 
president of General Motors. proved automatic transmission. 
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© Adopted a new distributor. 
© Changed the synchromesh. 
* Replaced the linkage to reduce ac- 
celerator vibration. 

* Boosted lacement, compression 
ratio, horsepower and torque. 

That wasn’t all, by any means. The 
company lists 86 changes for 1957. Knud- 
sen’s renovation poses the question: 
‘What's not new in a face lift these days? 

He intended it that way. 


VENTING VALVE STEM to atmosphere prevents 
sucking vaporized oil from valve-chamber 
cover into cylinder under high vacuum of in- 
take stroke. Pontiac claims a first for system. 


TRANSMISSION OIL COOLER has been moved 
to the bottom of radiator from side of the 
transmission case for better heat dissipation. 
Pontiac’s top horsepower for '57 is 270. 


“The day of the mere face lift is gone,” 
Bunky Knudsen says. 

His opinions, like that on the removal 
of the silver streaks, are incisive. 

“I want to reach a broader age 
group,” he said, explaining the streak 
business. “You can sell older people a 
young car, but you can't sell young peo- 
ple an old one.” 

Knudsen could have had a tidy pack- 
age of 300 horsepower in his car for ’57. 
A Pontiac with exactly that under the 
hood was tested extensively. 

“But you raise your horsepower,” he 
said, “and blow your torque at the low 
end, where you want performance at the 
traffic light. Besides, how often do you 
drive 100 miles an hour?” 

Knudsen was born into the automobile 
business. Son of the late William S. 
Knudsen—GM's grand old man, who was 
one-time production manager for the 
first Henry Ford, and President Roose- 
velt’s director of production for the War 
Department—young Knudsen was taking 
cars apart before he reached his teens. 

At 14, he was badgering his father 
for a car. One day William $., then 
Chevrolet's general manager, sent him 
over to the old Chevrolet plant on De- 
troit’s Holbrook Avenue. The man in 
charge led him into a big room. On the 
floor was a new Chevrolet—in parts. 

“They had even taken the springs off 
the frame,” recalls Bunky. 

Then the man handed him a note. 
“If you can put this together,” his father 
had written, “you can have it.” 

It took him two months. 

Knudsen had no compunctions about 
taking the silver streaks off the hood of 
the Pontiac. It was strictly a family af- 
fair. His dad had put them there. END 
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New German Luxury Liner 
Cruises Texas Highways 


F A 10-+ton air conditioner, a spacious 

observation lounge, hi-fi, and free 
meals served in a inless-steel snack 
bar can woo cross-country passengers 
back to riding the buses, the “Golden 
Eagh ill be well worth the $43,000 
that Continental Trailways recently 
shelled out for it. 

The first of a fleet of 50, this gold- 
plated, diesel-powered coach will travel 
between Dallas and Houston—245 miles. 


BIGGEST WRAP-AROUND WINDSHIELDS ever 
bedded in a bus front give the driver and pas- 
sengers a picture-window view of the road ahead. 
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Although it was built by Karl Kass- 
bohrer Co., of Ulm, Germany, Trailways 
is quick to point out that the plush, r 
room-equipped bus is really a composite 
of international engineering know-how. 
The lightweight tubular cha d in- 
tegrated body, and the 280-hp., turbo- 
charged engine are German-made, the 
plumbing is British, and the rubber 
pringing, hydraulic-leveling system and 
conditioning unit are American, 


TABLES, PILLOWS, COFFEE AND COKES, not to 
mention meals served by a Trailways hostess, 
are all free, aboard the “Golden Eagle.” 


New Ideas from 
the Inventors 


1 Dolly to Ease Engine Work. Supported A tray attached to the dolly would keep 
by this platform “creeper,” a mechanic _ his tools within reach. The dolly could 
could reach some parts of a modern car be wheeled into position and moved 
engine more easily with fewer acrobatics. about easily on its castered base. 


Suitcase to Hitch a Ride. This piggy- 3 Squeezer to Tame Lemon Juice. 

back case would keep small travel ar- Folded over a wedge of lemon, this 
ticles handy. It could be carried sepa- disposable paper collar would let you 
rately, but when you wanted to simplify squeeze the juice out without getting 
luggage handling, you could snap-fasten your fingers wet. Lapping over the sides 
its strap to the handle of another suit- of the slice, the paper would also block 
case as shown in the drawing below. upward, face-spattering squirts. 
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More New Ideas from the Inventors 


Hand Lever to Free Iced Wiper. With 5 Knife to Carry Own Sharpener. You 


a pivoted lifter mechanism like this in 9 could put a keen edge on the blade of 
your car, you wouldn't have to step out- this knife in a jiffy by sliding its little 
side to release an ice-bound windshield honing block back and forth a few times. 
wiper. By jogging the arm manually in When locked in place (as at top) by a 
and out you could also dislodge snow or spring catch, the sharpener would be- 
slush from a clogged blade. come a part of the handle. 


1 Runway to Unstack Carts. Shopping ramp near each counter would feed empty 

wagons wouldn't pile up near check- carts onto a trackway in the basement. 
out counters of a supermarket that had Inclined tracks and a_ lift conveyor 
this automatic return. A trap door and would return them to the main floor. 
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Arm to Increase Brace Torque. At- 

tached to the crank of a brace by a 
pin and wing-nut clamp, this extension 
bar would provide extra leverage for 
freeing stuck fasteners. It could be 
adapted to braces with wrench-type bits 
or those with standard auger chucks. 


Q Rolling Shovel to Toss Snow. Aided 
by the wheels and leverage of this 
suow scoop, you could clear a walk or 
driveway quickly and easily. You'd 
move a “flip rod” in the handle to tilt 
the platform of the scoop, as in the 
drawing below, and throw a king-size 
shovelful of snow to one side. 


Vented Wall to Warm Building. Re- 

versible valves at the top and bottom 
of a hollow-block wall might help to 
heat—or cocl—a building. In winter, in- 
side air (above) would circulate through 
the walls, rising as the sun heated it. In 
summer, with valves reversed, cool out- 
side air, drawn in at the base of the 
house, would circulate through the walls. 


vs m {byiname and patent number) tn 
care of the Commissioner of Patents. 
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: P 
icture News in the World 


of Science,”’ starting at right and 
running through page 138, brings 
together the month’s hottest 
newsphoto bulletins in the world 
of science and technology. ‘“Pic- 
ture News” replaces the many 
pages of similar short items that 
were formerly scattered through- 
out the magazine. This big new 
regular feature is only one of 
many improvements you have 
noted recently in Popular Sci- 
ence. And still more are being 
planned for future issues. All are 
designed to make PS easier to 
read and more exciting to look at 
—without omitting a single thing 
that you have come to expect 


from your favorite magazine. 
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Picture News 


IN THE WORLD OF SCIENCE 


Glowing Taillight Guides New Antitank Rocket to Target 

STEERED ON its course by remote control, the Dart, newest of the 
Army’s tank killers, has the explosive power to destroy a heavily 
armored tank with a single hit. A fiery sodium flare, spewing in its 
tail, helps the missile-age cannoneer track the rocket to its goal 
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PICTURE NEWS 


Experimental Rover Powered by a Rear-Mounted Gas Turbine 
60 acceleration in 10.5 seconds and yet 


Tue gas-turbine auto moved a step 
nearer practicality with the English its fuel consumption of 14 miles per 
showing of this Rover T3. Its rear- gallon at a steady 60 m.p.h. is modest 


mounted 110-hp. engine delivers zero-to- for gas turbines. It has hit 102 m.p.h 


Supersonic Demon Jet Exhausts Fiery Trail of Shock Beads 

Wuen the afterburner of the Navy's _ phere, are reflected back and forth by the 
McDonnell F3H-2N Demon is “lighted sound barrier like a ball bouncing be- 
off,” a string of brilliant beads may appear tween two walls. The original shocks 
in the air as the turbojet streaks faster alternately expand and compress until 
than sound dissipated. The phenomenon, which is 

Here is what's happening: Supersonic _ ofte en on rocket exhausts, is visible 
exhaust waves, adjusting to the atmos- under certain atmospheric conditions. 


st 
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futuristic carnival dividually. While banking and 

ting in much the same way, with the compass (black box at 

chine twists and turns like a plane the Gener Electric device duplicates 
to test sensitive aircraft compasses in- the strong magnetic pull of the earth 


1957 Thunderbird Has 270-Hp. Engine—Kit Will Take It Higher 

Forn’s 1957 Thunderbird has a top- in its higher-deck trunk. A “memory” 
option 270-hp. engine (it was 225 in’56), circuit slides its automatic seat forward 
and a racing-cam kit will push it to 285. to a selected driving position when the 
‘The new Bird is 54% inches longer, chiefly driver turns on the ignition. 
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New Engine and Propeller Take Liberty Ship Out of Moth Balls 
A 6,000-hp., regenerative-cycle gas tur- _ trollable-pitch propellers (right), 17 feet 

bine, led in the Liberty ship John _ six inches in diameter. It shifts, forward 

Sergeant at left above, increased her to astern, without engine reverse. 

speed from 10 to 18 kno Part of an experiment on World War 
Besides the General ectric turbine, II “moth-ball fleet” ships, the reconver- 

biggest marine unit of its kind, the Ser- sion may be the start of a program for 

geant has one of the world’s largest con- a defense reserve of fast freighters. 


Swedish Engineer Blows Iron Bubble—and He Lives in It, Too 
‘Tus domelike house, built entirely of provides comfortable living for him and 
curved iron plates, may set a style in his family. Interior light is supplied by 
home construction in Sweden. Dreamed clustered globes on the roof and lar 
up by an engineer, Lars Engstroem, it windows overlooking a nearby lake. 


PICTURE NEWS 


Poor Man’s Rocket, and One Seven Times Faster than Sound 


Bintep as a “budget” rocket, the little 
Terrapin taking off at left from a simple 
mount takes measurements of cosmic ra- 
diation 80 miles up. Three feet shorter 
than the 15-foot Terrapin, the Curtiss- 


Wright “hypersonic test vehicle” (right) 
gathers da 
search and Development Command 
public Aviation built the “slowe 


rapin (Mach 5.8) for the U. of M 
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Mach 7 for the Air Re- 
Re- 


PICTURE NEWS 


Russian Car Copies the Jeep 
Newesr version of the Red Squirrel 
(PS, Sept p. 142) puts a utility 
body on a short wheelbase for farm duty 
With its 20-hp. rear engine spinning the 
small doughnut tires, the Russian jeep 
can skitter cross-country at 60 m.p.h. 
clearing the ground by only eight inches 


aa ie 
Paddle-Wheel Tugs Move Ships 


Tue old paddle-wheel 
in the British Navy 
paddle wheels, each 19 


r is turning up 
Tugs 


h two 
meter 


in di 


and chain-driven by its own 800-hp. 
diesel-electric power plant, are proving 
nimble at moving big ships around 


crowded dockyard basins. 


Glassed-In Collector Wall Warms Building with Solar Heat 


In sunny Albuquerque, N. M., 2 
gineering firm warms its offices with 
solar heat. Collector panels set up behind 
angled glass panes on the south side of 
the building hold water that is heated to 
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150 degrees and then pumped through 
radiant coils or stored in an underground 
tank for sunless days. The building is 
cooled by extracting heat from the water 
with a heat pump of the refrigeration type. 


i 


New Timing System Records 
Speed of Air Trophy Winner 
‘Two new Bowen cameras at each end 
of the course timed Commander R. W. 
(Duke) Windsor in the Chance Vought 
F8U-1 Crusader above when he won this 
year’s Thompson Trophy. He set a U. S 
mark of 1,015.428 m.p.h. with the Navy 
ach of the paired cameras, point- 
ing straight up as at left, recorded the 
flight on a film strip moving behind a re- 
volving shutter. It shot 30 negatives a 
second, exposing each 1/25,000 second 
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PICTURE NEWS 


Steel Pontoons Make Floating Roof for Huge Oil-Storage Pit 
ABANvonep slate quarries at Windgap, 240 hollow steel sections. The lid not only 
Pa., are being used to store heating fuel protects 42,000,000 gallon: 
oil. A roof for this pit, 225 feet deep and _ the elements, but the oval 
56,000 square feet in area, was made from an airway marker for the area 


130 rorutar science 


Airedale Tidies Up on Do-It-Himself Brushing Machine 
steps on a platform, his weight switches 


Kerpine well-groomed is fun for this 
California dog, whose master, Roy La- ona motor that spins three nylon brushes. 
tham, of Montebello, invented an auto- Springs permit the top brush to conform 
matic dog-brushing ‘machine. As Jeep to the animal’s back as he goes through. 


Big Aircraft Carrier Lowers Radar Masts to Pass Under Bridge 
‘THE supercarrier Saratoga demon- as the 60,000-ton vessel heads out for 
strates the Navy’s new hinged radar her first sea trials. Formerly the masts 
masts, which are seen here flopped over had to be removed on other ships for 
passage under a bridge. 


to clear New York’s Manhattan Bridge 
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PICTURE NEWS 


New Propellant Lets Jet Self-Starter Fire Up Without Smoke 

Tus plane is not on fire. The engine bomber was started at the same time, but 
nt is using a cartridge starter loaded with an improved “smokeless” fuel. The 
with an ordinary propellant. The other General Electric Turbostarter is for use 
engine of the Air Force B-57 tactical where no ground power is available 


Teeth Grip in Ice or Snow to Make Winter Driving Safer 
‘Toucu Scandinavian winters led Rich. in the car (below, left) they mesh with 
ard Larsson of Sweden to invent a device _ the sides of the tire tread (bottom photo 


with two toothed wheels, attached to the and take a firm bite into ice or snow 
rear axle, When lowered by a hand lever They’re out of sight from the hub side 


raiction curr 


KEEPS MAXIMUM, 
PUSH TO12 RPM 


Revolving Door Varies Speed for Slowpokes or Eager Beavers 

A TWo-SPEED motor turns this revolving p.m. Still more pressure operates an 
door stant no-hands three r.p.m. over-riding clutch (diagrammed at bot- 
as the bundle-laden lady goes through. tom) for manual pushing of the Interna- 


Pressure on a push bar shifts it to nine tional Steel Co. door up to 12 r.p.m. 
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Big Telescope Tracks and Piictographe Missile 300 Miles Away 
‘Tuis ton-and-a-half revolving telescope _ graphs jets, missiles and other flying ob- 
can track high-altitude rockets as far as jects, It is operated by direct or remote 
300 miles. It has a 400-pound Fairchild control, and was developed by the Army 
lens system that automatically photo- Signal Corps at Fort Monmouth, N.J. 


Motorcycle Gearbox Drives This Tiny British Sports Car 


‘Tue fiber-glass Berkeley above can do is powered by a two-cylinder, 15-hp. en- 
70 mp-h., get 60 miles out of a gallon gine with front-wheel drive through a 
of gas, and stop on a sixpence. It weighs _ three-speed motorcycle gearbox. It holds 
only 620 pounds. The little sports car two comfortably in front, has a rumble. 
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PICTURE NEWS 


Copter Carries Along Its Own Hangar in a Blow-Up Bundle 


Tue Sycamore need never be without athe ground (center). An electric blower 
roof over its rotors. As the British hel- takes only five minutes to inflate 12- 
top photo) a 192-pound inch-diameter, built-in tubes, forming 
package is unloaded and spread out on arches to support the fabric shed above. 
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Machine Tool Uses Electric Eye for Super-Accurate Measurement 


Tus jig-boring machine has a built-in 
electric eye for spacing hol tomati 
cally and accurately to within 5/100,000 
of an inch (about 1/40 the diameter of a 


Slow-Moving Rocket Launcher 
Tests Ship-Fired Missiles 


A pLatrorM that simulates shipboard 
movement tests rockets at the Naval Ord 
nance Station at China Lake, Calif. The 
platform is a slow-moving cousin of the 
rocket-propelled sleds that test rocket 
launching at supersonic speeds 

A streamlined railroad engine hauls a 
flatcar (far right) from which low-speed 
“crosswind” firings are made. The K-3 
prime mover is unmanned on its run down 
the tracks and its freight is fired by re 
mote control, usually with a third rail 
supplying the firing pulse. It can haul 
4,000 pounds at speeds up to 50 knots 
about 60 m.p.h 
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human hair). GE technicians use it to 
turn out precision-drilled control parts 
for small 


s-turbine ¢ being de 


veloped for Navy and Air Force planes 


PICTURE NEWS 


Boy Scouts Put World’s Largest Air Marker on Mountainside 
ir toiled weekends for five rs with pick 
pelled out on the side of an Ari- and shovel, crowbars and dynamite to cut 
zona mountain by Phoenix Boy Scouts a bed for the 100-foot-high crushed stone 
of Air Explorer Squadron 13. The bos letters. The “I” is 1214 feet wide. 


Science Takes a Picture Through the Eye of a Grasshopper 
Tus is how things look to a grass- a stunt, shot a photo through it. The mul 
hopper. Mississippi State College scien- tiple images are what the grasshopp 
tists. mounted. the s eye on the left below might unless. its 
microscope stage at right below and, as _ interprets the images less dizzily. 
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1 Electric hairbrush gives 

hair and scalp a vigor- 
ous workout with moving 
bristles that make 5,000 
push-pull strokes a minute. 
The bristle head lifts off 
from the motor housing to 
make cleaning easy. 


nut the produ 
Rubber Corp: 


Sack sealer closes wax, 

plastic or cellophane 
bags tightly to keep bread, 
potato chips and other 
foods fresh. A rod snaps 
into a tube open along one 
side, and the bag is clasped 
tightly between them. 


Denver 4. Cola. 


New Aids to Living 


2 High-water rubbers of 

thin, unlined neoprene 
slip over broad work 
shoes (or your bulkiest 
brogans ) without a tussle. 
The high tops will catch 
messy or dangerous on- 
the-job splash 


9 Slide-viewing kit has 
a 12-inch sereen in the 
lid of its case. The pro- 
jector can also be beamed 
at a wall to blow up two- 
inch slides or 35-mm. film 
rip to three-foot-square 
size for group viewing. 


5 A two-faced fireplace that puts a hearth in two 

rooms can be built with this prefabbed core. Cool- 
air inlets are set into the brickwork below the firebox 
on both sides of the opening. Heated air travels up 
side ducts in the metal form and flows out of a pair of 
grilled outlets to make both rooms cosy. The smoke 
goes up a single flue. A grate is used to nest the fire- 
wood and keep it centered on the hearth. 
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Atomic Freighter 


An artist visualizes a design for a 600-foot 
cargo vessel propelled by nuclear power. 


REACTOR (R) HEAT converts water in heat exchanger (E) to steam, which drives turbines 
(T). Condenser (C) reconverts steam to water. Turbines turn gearing (G) to drive props. 


chant ships are on the drawing 
boards in England, as in America. 
Here is an artist’s conception of a pro- 
posed British design for a 600-foot cargo 
vessel, of 16,000 to 18,000 tons’ carrying 
capacity, to run on nuclear power. 
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P= for atomic-propelled mer- 


Heavily shielded amidships, an atomic 
reactor delivers hot gas to the freighter’s 
boilers, which make steam to run geared 
turbines driving the main propellers. As 
an alternative, gas turbines and a sec- 
ondary hot-gas circuit could replace the 
steam system. 


Planned in England 


me hee 
| | XK 
i 
| | 
2 Contec eie y, 
bridge, change Diagram above bridge, running athwart- 
shows: GT) astern; ( ) neutral; (3) ahead. ships. Watertight motor in tube ins them 


Innovations in the vessel's design in- 
clude a transverse tunnel, below the 
waterline near the bow, fitted with re- 
versible auxiliary propellers to aid in 
maneuvering and docking. Lower decks 
carry freight in easily handled containers, 
which are designed to fit into railroad 


cars as well; and electric cranes stow 
general cargo above. 

The artist's drawing is from the Hunt- 
ing Group Review, the London publica- 
tion of a worldwide group of companies 
whose list is headed by the British ship- 
ping firm of Hunting & Son Ltd. 
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By Martin Bunn 


US WILSON’S service truck was 
( ing heavy going of it over the 

mountain road to Highland. 
Snowplows had opened the road after 
an early winter storm, but now—a week 
before Christmas—a new fall of snow 
was coming down thickly. The weather 
was bitter cold. 
he burly proprietor of the Model Ga- 
rage had pulled up and stepped from the 
truck to remove a large branch from the 
road, when he heard the sputtering of 
an airborne motor. 

Wiping the snow from his face, Gus 
caught a glimpse of a helicopter fying 
low over the trees across a deep ravine to 
his right. The awkward-looking machine 
seemed to be in trouble. As Gus 
watched, the engine ran raggedly and 
the rotor blades slowed. The helicopter 
staggered in the air, slid sideways and 
dropped into the forest. An e ation 
of horror escaped Gus’s lips as he 
dashed down into the ravine. 

Gus found himself floundering in deep 
snow. By the time he had reached the 
bottom of the ravine and started to 
climb the other side, he was gasping 
for breath. Gaining the top, he found 
that there was still no sign of the downed 
helicopter. 
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Gus Fixes an 
Essbeater 


Then, suddenly, the silence was brok- 
en by the outraged bellowing of a voice 


“By yimminy, this thing goes, or 
through the snow I walk to Highland.” 

“Knute Hansen!” Gus __ exclaimed. 
“What in time is that old coot doing up 
here in a helicopter?” 

Gus moved toward the voice and came 
to a little clearing, where the stricken 
ship squatted in the snow. Ralph Erick- 
son, a Helicopter Incorporated pilot, and 
Knute Hansen were walking about, ap- 
parently uninjured. 

“Hello there,” Gus called out. 
body hurt?” 


“Is any- 


ERICKSON spun about. “Well, Pll be 
darned if it isn’t Gus Wilson. What 
are you doing here? 

“[ was on a service call to Highland,” 
Gus told hi hen I saw you go down. 
My truck’s over there on the road.” 

Knute Hansen's pale blue eyes lit up 
with relief. “I don’t worry no more now. 
Gus Vilson fix this whirlybird so she 
flies to Highland to fetch out my Frieda’s 
kiddie.’ 

“Frieda’s kiddie!” Gus breathed. “You 
mean that one of your daughter's chil- 
dren is... 

“It's little Inga,” Knute said. “She’s—” 

“She's got appendicitis,” Erickson inter- 


As Gus watched, the engine ran 
raggedly, the helicopter staggered 
in the air and slid sideways. 


ae 


rupted. “We got a call to evacuate her 
to the hospital in a hurry. Then this 
blasted rig began to cut out and we 
plunked down in the snow.” 

“Appendicitis!” Gus turned swiftly 
away and gestured toward the mountain 
road, “Come on—we'll go on to High- 
land in my truck.” 

“You can’t get through,” Erickson said 
flatly. “The state police told us that the 
road to Highland was closed by snow 
and fallen timber a little way above here. 
It'll take days to clear it.” 

“I didn’t know,” Gus said,, and his 


“Why, yes, | did report my phone out of order.” 


glance went quickly to Knute Hansen. 

Knute, a widower, lived in town, but 
his heart was never far from his daugh- 
ter and her family in Highland. A pic- 
ture flashed through Gus's mind of a 
Christmas Eve, when he had been a 
guest in Frieda’s home, seeing six-year- 
old Inga cuddled in her grandfather's 
arms, the old fellow stroking her yellow 
hair, his eyes soft. 

“We've got to get through,” Gus de- 
clared grimly, “and fast. What's wrong 
with this rig, Erickson?” 

“It'll take a copter mechanic,” Erick- 
son said harshly. “The average mechanic 
can’t touch this thing. And all I know is 
how to fly them.” 
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Gus walked over to the helicopter. 
Looking at the complicated, unfamiliar 
pile of machinery, he felt a sinking in 
the pit of his stomach. Normally, he 
thought, an automobile mechanic would 
have no right to tamper with this thing, 
and then tell a man to get in and fly it. 
With tools produced by Erickson he re- 
moved the front cowling plate to expose 
the six-cylinder, vertically opposed en- 
gine. 

“She was missing badly when you 
came down,” Gus said. “Sounded like 
ignition trouble. Maybe you've got 
fouled breaker points 
or it could be a shorted 
ignition wire.” 

Locating the mag- 
netos, Gus went to 
work to check them 
and trace the unfamil- 
iar wiring, looking for 
loose connections or 
broken insulation. 
Finding nothing wrong 
here, he began check- 
“ ing generally, not 
knowing exactly what 
it was that he was look- 
ing for. Perhaps an 
iced gas line. 

“Plenty of gas?” he 
asked Erickson, 

“Sure—I filled up be- 
fore I left. I'm always 
careful about that. You 
see, this ship uses 91/96 aviation gas. 
Our other one uses 87/88.” 

“Then this ship uses gas with a lot 
more lead in it than the other one?” 

“Eight times as much,” Erickson said. 

“We'd better check the plugs,” Gus 
told him. “They might have developed 
lead fouling.” 


GUS removed the plugs, his fingers 
numb with cold. Some of them, the 
lower ones particularly, had a heavy 
gathering of lead fouling on the elec- 
trodes. A thorough cleaning would re- 
quire a sand blaster, but he did the best 
he could with his knife. 


[Continued on page 208} 
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~~ Hints from the Model Garage 


ROPE THROUGH 
EYEBOLTS HOLDS 
UD DOWN ON LOAD 


Tie the car trunk lid down on loads that 
hang over, by threading a rope through 
two eyebolts installed on the inner frame 
of the lid. Drill holes to fit the bolts 
and lock them in place with double nuts. 
Tie the rope to the bumper. 


LEADING AUTO KICKS 


Modern windshields are expensive. 
Here are three ways to safeguard yours: 

Use your windshield washer to flush 
dirty road spray thrown up by other cars, 
and use wipers briefly. Glass is hard, but 
grit particles are even harder. 


HOU PULLEY 
WITH LOOP OF 
FAN BELT WHILE 
TURNING NUT 


To remove a generator pulley without 
damaging it, loop the fan belt around 
the groove and grip it firmly while you 
loosen the nut. If the nut is stubborn, 
use an old fan belt and lock it in a vise 
to get a tighter grip on the pulley. 


USE WASHERS FREELY TO REMOVE. 
[MUD SPRAY THROWN BY OTHER CARS 


Keep your distance when following 


another car on an unimproved road. The 
other fellow’s tires may hurl stones or 
sand, marking or fracturing your glass. 


Clean wiper blades often, see that they 


make contact and have not hardened. 
Please turn the page for more auto hints 
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More Hints from 
the Model Garage 


MECHANIC CAN 
E WATCH TING #4 
UcHT Beam 


ey 


tributor at one end and timing mark at 
the other, use a stick with a wire eye 
pressed in it to rotate the distributor 
body while you beam the timing light on 
the mark. Disconnect the vacuum line 
for accurate timing and slip the eye over 
the fitting on the diaphragm housing. 


Don’t let a “wise guy” push your car 
ahead into a fireplug area or no-parking 
zone to make room for his car. Turn your 
wheels toward the curb when near such 
a spot and then you'll be sure to find 
your car right where you left it. 
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pti ran. 


SAW SIDE BLOCKS 
FROM 2” X 10" PLANK 


Make your own trailer fenders to keep 
the wheels from throwing mud all over 
your car. Cut segments from a truck tire 
(7.50 x 17 is a good size) and nail them 
to blocks bolted to the trailer sides. Use 
blocks thick enough to position the fend- 
ers over the wheels, and set the fenders 
high enough to allow for spring action. 


upholstery with nylon fishing line. It 
comes in several colors, and line rated 
at 12 to 15 Ib. test is hard to break. An 
upholsterer's needle will make  stitch- 
ing seams on flat surfaces easier. 


‘OU can do a lot to moderni: 

Y trical system from a wall box. Thes 

metal boxes contain the switches and out- 
lets that put your system to work. Replace these 
old units with modern ones, and you have—with- 
in the limits of existing wiring—a new system. 

The boxes are easy to get at. After turning off 
the electricity, you remove the cover plate with 
a screwdriver. You touch only the wires that are 
already exposed inside the receptacle box. You 
unhook these wires from the old switch or outlet, 
rehook them to the new one, and put the cover 
plate back on. That's all there is to it. 

It’s a job anyone can do. Modern switches and 
outlets fit the same wall boxes in the same way 
as the old ones. By putting in new units, you can 
have switches that turn on or off noiselessly, light 
up or glow in the dark, respond to the touch of 
an elbow when your hands are full, or turn off the 


It’s a job you can do! 


Installing 
Modern 
Switches 
and Outlets 


By Darrell Huff 


CORD CAN'T PULL OUT of new 
Joe pe outlet (left). This 
is just one of many improv 
s you can make by repla 
old single-purpose switches 
(below) with modern units. 
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lights after you've had time to get into 
bed. You can have outlets that turn 
on at a switch, lock plugs in their sockets, 
or keep children from poking in danger- 
ous bits of metal. 

New combination units also make your 
wall boxes do double duty. If you need 
extra outlets—and most homes usually 
do—you may be able to get them by 
converting single-purpose wall switches 
to new switch-plus-outlet combinations. 
You still have the switch, but then you 
have an outlet, too, 

With the same type of combination, 


you can convert an ordinary outlet to a 
switch-controlled one, so that you can 
operate kitchen appliances without plug- 
ging and unplugging them all the time. 

That extra outlet. If you have a wall 
switch that has power available—if both 
sides of the circuit pass through the re- 
ceptacle box—you can incorporate a valu- 
able bonus—a convenience outlet. Switch- 
high outlets are more convenient for 
many uses than baseboard outlets. 

To find out whether you can add an 
outlet to a switch, turn off the electricity 
(by pulling the main switch or branch 


How to tell if you can add an outlet ....~...- 5-500 050 eeeseee eee 


‘SWITCH LOOP 


You can add an outlet to a wall 
switch if four wires enter the box 
(near left), but not if only two 
wires enter the box (far left). 

If you have four wires, discon- 
nect the two black ones from the 
old switch and wire them to the 
new switch-outlet as shown at 
right, Remove the solderless con- 
nector from the two white wires 
twist on a third short wir 
Replace the connector and attach 
this single short wire to the second 
terminal on the outlet 


You can put in a new switch in just a few minutes 


TAKE OUT SCREWS that hold the 
cover plate. Replacement meth- 


le. Be sure to turn 
Off the electricity firs 
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the wire co: 


DETACH THE SWITCH by reimoy- 
ig the two screws that hold it 


be pulled out a few 
Secs an tot vou craiaet ae 


fuse), then remove the cover plate and 
the two screws that ho!d the switch in 
its box. Lift the switch out a little and 
see if two or four wires enter the box. 

If there are only two, you are looking 
at the insides of a switch loop (see draw- 
ing on page 148). Actually the two wires 
are a single lead from the power line, cut 
so that the switch can be inserted in 
series, You can replace this switch with 
any other switch, but you cannot add an 
outlet because you have only one side of 
the circuit, the hot side, passing through 
the switch box. 


and how to wire it 


CONNECT NEW SWITCH by hook- 
ing ends of wires clockwise 
around binding posts and tight- 
ening serews. Black wire goes 


to the brass binding post, the 


white wire to the nickel one. 


Don’t ever try to use the metallic cable 
covering (or the ground wire in non- 
metallic cable) as the other side of the 
circuit. This is not designed to carry pro- 
longed current loads and has a high 
electrical resistance. If wired into a cir- 
cuit it may become hot and start a fire 
without even blowing the fuse. 

However, if you find four wires enter- 
ing the box (usually two two-wire ca- 
bles), you can replace the old switch 
with a switch-outlet combination. You 
can the combination so that the 
new switch controls the same fixture as 
the old switch did and the new outlet is 
permanently “on.” 

If you want to get fancy you can get 
a combination that has two switches and 
an outlet (it fits the standard receptacle 
box). Then you can use one switch for 
the overhead lights and the other to con- 
trol a lamp or appliance plugged into 
the outlet. 

Remember, though, that adding outlets 
does not increase the current-handling 
capacity of your circuit, which remains 
the same as it wi 

A combination switch-outlet can also 
be used in any box that now has only an 
outlet, for instance to control kitchen 


ae COVER PLATE. This one 
is a new decorative type made 
of vinylclad metal, The sw 
is a standard toggle, 

important difference—i 
turned on only with a key. 
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Here are some of the modern switches and outlets you can add ..........+ 


appliances. This will work even if you 
find only two wires at an outlet box, as 
at the end of a circuit. 

Making “pigtails.” In some cases, 
you may find it necessary to connect two 
wires to the same terminal, as in hook- 
ing up some types of switch-outlet com- 
binations. Direct connection of more 
than one wire to the same terminal screw 
is not permitted by electrical code. 

Look for a second terminal screw con- 
nected to the first one by a metal strip, 
and fasten your second wire to this. If 
no second terminal exists, twist the two 
wires together, plus a third short wire 
called a “pigtail.” This should be of the 
same gauge as the others (usually No. 
12). If in doubt, snip a short end off an 
old wire and take it to the hardware 
store, 

Carefully solder the three wires to- 
gether and tape them, or use a solderless 


screw-on connector, Then fasten the 
pigtail to the termin: 
Incidentally, when ) outlets 


that may be used for heavy appliances or 
power tools, put in the new three-hole 
grounded sockets that take the new 
three-prong appliance plugs. These are 
made so that the third contact is auto- 
matically grounded to the receptacle 
box when you screw in the outlet. You 
can still use your old two-prong plugs in 
the new outlets. 

Silent switches that shine. New 
switches don't make the noise that the 
older types do. There is a new rotary 


New spring terminals make it easy to connect wires . 


PRESSURE-LOCK TERMINALS are available on a 
wide variety of switches, outlets and combina- 
tions. To connect them, you just press the wires 
into holes without tightening screws. 


mie 


rctouney coml 
nation supplies power 
and controls the room 


ights, too. TI type 


ROTARY SWITCHES, in- 
stalled in place of or- 
dinary toggles, give 
your walls a modern 
touch, This Roto-Glo 
has a luminous knob. 


locks ‘the plug in t 
socket when you twist it. 


switch with a silent twist knob instead 
of a toggle lever, as well as a quiet me- 
nical toggle and the noiseless mer- 
type. ‘i 
The rotary-switch knob glows in the 
dark, Some toggle switches—mechanical 
and mercury—have neon lamps in the 


GAUGE SHOWS HOW MUCH WIRE you need to 
strip for a pressure-lock terminal. To disconnect 
a wire, you just insert the tip of a screwdriver 
into a slot beside each terminal hole. 


| £23 


ILLUMINATED WALL PLATE 
in the dark when switeh A 
Plate is wired to switch, makes 
contact thro 

When switch is on, plate shorts 
out and overhead light ys 


GOT YOUR HANDS FULL? It's still 
easy to 
a touch sw 


them on, 
are off. This Tap- 
silent and has 


cover plate th 
matching, or contrasting, in 


toggles. The latter serve as reverse pilot 
lights, If the light is off, it tells you at a 
glance that a switch has been left on. 
If you prefer a more positive indication, 
then you'll go for the opposite type of 
pilot-light switch—one that glows when 
the juice is on. 

Switches that lock. If you want to 
make sure that no one can tamper with 
a switch, replace it with one of the lock- 
ing type. Essentially this is a toggle 
switch except that the toggle is made in 
the form of a removable key. 

With another type, vou can be like the 
fellow in the old joke who was so fast he 
could flip a switch and hop into bed be- 
for the light went out. This delayed- 
action switch turns on exactly like an 
ordinary switch, but takes its time when 
you press it to “off.” 

Shockless outlets. Children ca 


n't poke 


scissors into special shockproof recepta- 
cles, These are designed so that nothing 
but a proper plug can make electrical 
contact. Another safety device re- 
placement cover plate that bars the way 
to hairpins, scissors, and toys. 

Another nuisance is the old receptacle 
that won't grasp a plug and hold it. The 
remedy is a twist-lock outlet. When you 
push a plug into this, it holds with con- 
ventional tightness. But if you twist the 
plug, the prongs lock so you can't pull 
the plug free—convenient for appliances 
whose power cords y be subject to 
accidental tugs. 

TV light dimmer. The king of all the 
light-switch replacements is a dimmer 
that changes the brightness of room 
lights by regulating the voltage. Called 
Luxtrol, it requires no rewiring, but does 
call for a special, larger wall box. END 
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New for the Handyman 


ars! 


1, Two Paints Do Unusual Jobs. 
An anti-electrolyzing ingredient 
in the gutter paint at right lets 
‘you use it on new galvanized 
gutters without vinegar or cop- 
per sulfate “etching” to prevent 
peeling. It will also stick to 
aluminum without undercoating. 

With a pale, clear varnish and 
new tube colorants (above) you 
can now mix varnish in 24 in- 
terior wood tones and modern 
tints. Two ounces color a gallon. 


2. Carrier Also Displays Tools. This 
helper holds tools within easy reach and 
sight like a tool board, but you can carry 
it like a toolbox. Hang tools on both 
sides of its plywood panel with the hooks 
and clips furnished. A built-in scabbard 
takes a handsaw. Two bins below hold 
miscellaneous items. The carrier comes 
already built, or in a prefab kit. 


these products can be obtained fro 


- 2709 Oak me 
rzh Plate Glass C 
eld House, No 


‘Conway, 
48 Sandhurst Drive, St. Paul, Minn. 


3. Single Tool Does Glazing Job. Slide 
this trimmer along a window frame to 
cut out old putty with one blade; then 
with another pass you can embed new 
glazier points. Slide it in the third po- 
sition (below) to trim the new putty. 
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Why struggle with a star drill to make a hole in concrete? 
You can rent a modern shooting tool, and then— 


Blow That Stud Down! 


By Jerry Parker 


‘OU make just a mild pop with a 

Y stud driver, not a big bang. But you 

do get a big thrill the first time you 

fire this explosive-actuated tool and see 

how easy it makes the tough job of an- 
choring metal or wood to concrete. 


Drop in the stud Slip in the shell 


Suppose you have to fasten some two- 
y-four sills to a basement slab. Try 
driving in cement nails? Bore slow holes 
to China with a star drill? The very 
thought makes you sweat. 

Now suppose you could just slide a 
tool along the two-by-four, pull a trigger, 
and whack it down as fast as firing a 


SMALL HAND-FIRED DI 
does most jobs of bil 
unscrew cap and drop 
“Mighty Mite” sells 


ER is a cinch to use, yet 
er tools. To load, you 
n stud, This Remington 
for less than $35. 


rifle, With a stud driver, you can. In fact, 
that’s just what it is—a gun. You load it 
with a special rim-fire blank cartridge. 
Its bullets are %” or ¥” alloy-steel fasten- 
ing studs, When you pull the trigger, the 


vr 


EMPTY SHELLS ARE EJECTED either manually or 


automatically. On the small driver above, you 
remove the cartridge-holding chamber and run 
it down over a metal finger on the guard to 
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NEXT YOU DROP IN CARTRIDGE CHAMBER and 
slip a shell into it. Driver uses special .22-caliber 
blank cartridges and can fire a choice of 25 
different %” studs for all types of jobs. 


blast sinks the stud deep into concrete or 
mild steel. 

Once in, the stud is in to stay. It takes 
from one to five tons to dislodge it on a 
straight-out pull. In shear—with the pull 


push the fired shell out. On the big drivers, 
such as the one at right above, the shell is 
flipped out by a boltlike action when you 
break open the gun to reload it. 


Lock the breech 


GUN CAN'T FIRE until you screw cap back on and 
twist and press down hard against the work. 
This pushes firing pin up through top of cap, 
but retracts it automatically if you let go. 


at right angles to the stud—it takes sev- 
eral tons more, If you put up a shop 
shelf with 10 studs, it could theoretical] 
support an 80-ton railroad passenger car 
(actually, the concrete would give first ). 

It’s fast, too. A stud driver isn’t exact- 
ly a machine gun, but a good hand at it 
can shoot six studs a minute. Imagine 
the speed of putting up long rows of fur- 
ring strips for a basement paneling job. 
Or shooting big sheets of plywood right 
against a concrete wall 

You can rent a driver. The big, pro- 
fessional guns, like the one shown on 
page 153, cost from $140 to $170. It 
wouldn't pay you to spend this for occa- 
sional around-the-house jobs, but now 
you can usually rent one whenever you 
need it. Many tool-renting agencies, 
lumberyards and hardware stores rent 
drivers for about $3 a day. 

If you'd like to own a driver, there’s 
also a baby model now available, Rem- 
ington’s “Mighty Mite,” that sells for less 


Tap pin to fire 


DRIVER HAS NO TRIGGER, so you shoot by tap. 
ping firing pin lightly. “Hold the gun firmly 
straight down, not at arm’s length, so a heavy 
blast can't twist a wrist or spatter chips. 


than $35. It does all the jobs of its bigger 
brothers except that it uses the smaller 
¥” studs, which are—let me tell you— 
plenty powerful for any home chore. 

A stud for every need, Along with 
the driver, you get a choice of some 40 
different kinds of fasteners. Some look 
like nails and are used in the same 
except that the gun—not you—hammers 
them in. They'll “nail” wood up to 3” 
thick to cons brick or steel. 

For bolting things up, there are studs 
whose ends are threaded, either on the 
inside for inserting standard machine 
screws, or on the outside to take nuts, 
couplings, and pre-threaded fixtures. Spe- 
cial eye heads let you connect cables, 
guy wires or antennas quickly. Break-off 
heads let you drive the stud, then knock 
off the end for a semi-flush fit. 

Look at the jobs you can do. You 
don’t even have to aim—the guard that 
fits over the gun's muzzle does it for you. 
dard one is a square, bos! 
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all 


YOU CAN FIND A STUD FOR ANY JOB from 40 
diferent kinds, Long “nails” above attach wood. 
Threaded studs take standard nuts, coupli 

Capper left} ot upectil ere ats (unser sabth: 


HOW STUDS DO 


DIFFERENT JOBS 


Anchoring Wood 
to Concrete 


in Concrete 


INTERNAL 


EXTERNAL 
THREAD 


COUPLING 


EYE NUT FOR, oe f 
oe —— 5 


THREADED 
‘STUD 


eveweapna FES 8 


Anchors for Fixtures : 
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When you shoot through metal disk at right, 
it controls depth, keeps heads from, pulling 
through, and prevents cracking. Sketch at left 
below shows how some of the fasteners are used. 


housing that centers the muzzle so that 
you can position the stud by lining up 
guide marks on the guard with guide 
marks on the work. In tight spots, there’s 
an off-center pivot that lets you swing 
the muzzle to either side of the guard so 
that you can work in close. 

For special jobs, there are nearly as 
many interchangeable guards as there 
are studs. The one for putting down two- 
by-fours is a U shape that exactly strad- 
dles the wood and lines up the gun for 
a perfect shot each time. You just slide 
it along and press the trigger as fast as 
you can reload and fire. 

Want to put up an electrical box in 
the cellar? There's a slotted guard for 
this that fits right over the box and holds 
it for you while you nail it in. Or per- 
haps you'd like a row of outlets over a 
workbench. Another guard whacks up 
metal raceway in minutes. 

Anchoring pipe or conduit to concrete 
becomes a snap with a recessed guard 
that fits over the pipe and staples in clips 
to hold it up. It can be adjusted for #”, 
X” or 1” pipe. Other guards fit angle and 
channel iron, put up strap hangers for 


heating ducts, even staple down carpet 
grippers for concrete floors. 

It’s a gun—but safe. For all its pow- 
er, a stud driver has more safety gadgets 
on it than your son’ It can't fire 
unless the breech is securely closed and 
locked. It can’t fire unless the muzzle 
guard is pressed tightly against the work. 
It can’t fire even if you're set to shoot, 
then change your mind—the second you 
relax your grip the spring-mounted mu: 
zle guard retracts the firing pin, auto- 
matically uncocking the gun. The guard 
itself is designed to box in the blast and 
protect you against flying chips, although 
goggles are recommended. 

To load up, you drop a stud into the 
gun, point down, very much like a bullet 
in a rifle. The cartridge is slipped into a 
sey e chamber above the stud, All 
parts are out of alignment and can't fire 
until the breech is closed. When you 
pull the trigger, the firing pin explodes 
the cartridge that blows the stud home. 

The fired stud bores its own hole, then 
gets its tremendous grip from the con- 
crete or steel that has been pushed aside. 
The used shell is kicked out by a bolt- 
like action when you break open the gun 
to reload. 

About the only hazard is using a driv- 
er on the wrong material or with too 
heavy a charge. Never fire into wood 
alone, plaster, thin metal or other soft 
objects—the stud will go clean through. 
Even on a concrete-block wall, a stud that 
hits a hollow spot with too much power 
is likely to disappear inside the block. 

Remember that a driver is designed to 
blow studs into concrete, heavy-gauge 
mild steel (4” thick or more) and cer- 
tain kinds of masonry—that’s all. Even 
with a solid backing, you risk shattering 
if you try to fire into hard tool steel, 
glass, stone and similar brittle mater 

The manufacturers also warn against 
shooting too close to the edge of a con- 
crete wall or floor—the edge is likely to 
shatter off. A personal test of this proved 
how very right they are. 

How to use the driver. There are five 
grades of charges (light to heavy) for 
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You Can Build 


A Three-Purpose 
Nursery Unit 


it 


For how to build it, turn the page > 
It’s a Desk 
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Next Month: A toy bucking bronco that bounces on springs vecemace 19 


NEAT CORNERS for pees such as rail- 
ie auto luggage rack 

at right are made with the 90° elbow fit- 
shown at left. Each end has a slotted 
spread to a snug fit 


ings, furniture and # 


spring washer tha 


before the tubing is slipped on, The tub- 
g is then twisted to further ti 
asher to a lock fit. Tubing for the rack 
fattened at the lower ends and bolted 
to the aluminum angle frame, 


Joining Aluminum Tubing 


Is 


BYs try to join the end of aluminum 
tubing to the side of another pi 
Now you can do it quickly with 
connector, one of three new fittings that 
make it easy to assemble hardware-store 
aluminum tubing. 

Sharp turns are made by inserting a 
90° elbow. To fasten tubing to ws 


neP 


special 


Easier Now 


floors or the underside of tables, you 
use a flange fitting. 

Made of matching aluminum, the con- 
nectors are slipped into the tubing and 
locked invisibly by spring washers that 
expand against the inside. They 
made by Reynolds Metals to match its 
x’, 1” and 1X” aluminum tubing. 


T-BUTT CONNECTOR joins tubing les 
for strong cross-bracing, as in table below. At 


left, the connector serves as its own jig for 
drilling hole in tuk or bolt that will hold it 
in place. Tubing to form stem of tee is then 


slipped over the connector and locked by tigh 
ening the bolt. Aluminum snap-in caps finish 
off ends of the tubing, as shown bel 


PecceD 
JOINT 


Now the Easier Wood 
Joints Are Strong, Too 


There’s no reason to struggle with dovetails when dowels, 
half-laps or even butt joints may do your job just as well. 


By R. J. De Cristoforo terials in panel form eliminate the fussy 
joinery of making big boards out of 

HE complex wood joints the old- little ones. All that’s left are simple 

| timers used aren't needed any _ structural joints—the simpler, the better. 
more. Even the lowly butt joint Even the tougher joints are simpler 

can be a good joint today. Modern ad- today because of the wide use of power 
hesives that form bonds stronger than» tools. Ones like those above and on the 
the wood itself make the difference. To following pages represent some of the 
you this means faster woodworking. easier ways that you can put wood to- 
You can do a good job with less effort. gether. You don’t have to worry about a 
The not-so-handy can share the satis- couple of hundred joints when a dozen 
factions of woodworking, too. New ma- [ 164) 


For pictures of various types of joints, turn the page _Décemser 1956 [6] 
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LOCKED DOWEL JOINT. In this, cross pins and an inside view of a locked dowel joint. This 
a modern adhesive produce sembly that was produced by sawin, joint along 
should never give way. The photo above shows lines a-a above. Arrow indicates main dowe 


AN a oh DOWEL turne : AN INTEGRAL DOWEL ON SQUARE STOCK can be 
x or other tui t formed without a 
the facing 


HERE’S THAT OLD HALF-LAP JOINT, but with an bit, as below, or just by drilling a 

extra twist. Side rails are notched to half their Round the rails to match the rounded ends of 
width, interlocked, then wedged into cross slots the slots. Joint is so 

in this tuble leg. Slots can be made with router leave it unglued for a quick 


WEDGED DOWEL JOINT. If a board is too thin After the glue has dried, sand off the excess 
locking dowel through th dowel and wedge flush with rail. Furniture 
like this to expand the main dowel. legs mounted this way will take heavy loads, 


drill- 
work 


drill press will form the dowel (a a dowel. In a vertical setup, swing th 
tenon) and a few saw passes will c ¢ press table up 90°, and clamp down th 
block loose. Feed the cutter slowly as you cut so that it is in line with the spindle. 


THE MITER, actually just 
onally across the wi 

through use of a spli 
that is slipped into 


butt joint cut di 
ins plenty of str 
a thin piece of wood 


LINING UP DOWEL HOLES for blind doweling is 
easy if you drive brads in one part, cut off 
their heads and then press them against the 
mating part to mark it for accurat ling, 


PRESS FiMLy 
AGAINGT MATING ART 
IN PROPER POSITION 


(Continued from page 161) 
or so will give you what you need— 
strength and good looks. 

What's wrong with a butt joint when 
you reinforce it with dowels and glue? 
Even on projects like drawer fronts, 
dowels will do the work of dovetails. 
You can even let the ends show through 


for a handsome pegged effect and cut 
a decorative saw kerf along the joint. 

Using a double-dowel joint prevents 
‘ou the strength 


twisting, actually gives 
of the fu: 
requires only a rel 
operation. 


tively simple drilling 
Where dowels must with- 


INTERLOCKING RABBET AND DADO 
cabinet ji 
plyw ood, 


t and hide most of ed; 


stand a straight-out pull, you can lock 
them with smaller cross-pin dowels. 

Half-laps make it easy to strengthen 
crisscrossing braces or corner joints and 
keep the pieces in the same plane. You 
can cut them accurately if you clamp 
both pieces and slot them, to exactly 
half their depth, on a dado cutter. 

The craftsman who leisurely builds an 
expert rare-wood piece will still take a 
year to make a grandfather's clock. But 
that’s not for weekend woodworkers. We 
ll happily substitute a dowel for a 
dovetail any day—especially if the joint 
is just as strong. END 


Guide Cuts Dadoes Back to Back 


U= this clamp-on guide for accurate- 
ly cutting dados on opposite sides of 
a board, or for cutting dadoes in long 
pieces that are hard to handle with the 
saw’s miter gauge. 

Cut the parts from %” plywood, mak- 
ing the spacers slightly less than the 
thickness of the stock being worked. 
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Measure the distance from the dado 
cutter to the left edge of the saw table 
and clamp the guide square across work 
at that point. Press the guide firmly 


against the saw table and cut the first 
dado. Then flip the board over without 
disturbing the guide to cut the second 
dado exactly in line with the first. 


ht, paddle assembly for mortar or di 
. sereen for sand or gray 


adapter mou 
be bought w buyer prefers), and 


body, 


LAZY-MAN’S VERSION of the barrow mixer has 
an independent, stationary drive unit. Lifting 
the barrow off the drum-turning belt for trans- 
port automatically shuts off the motor, 


PINT-SIZE VERSION of a ready-mix truck, this 
wheelbarrow mixer can be pushed to the job 
and each batch dumped where it's wanted. Mod- 
el shown has drive unit attached to the frame. 


Barrow Mixer Delivers the Concrete 


BiG enough to handle a large-size sack 
of prepared concrete mix, a new 
electric-powered cement mixer becomes 
a wheelbarrow to cart each batch to the 
job. This portable feature speeds opera- 
tions on many light contracting jobs. It 
also makes the mixer handy for do-it- 
yourselfers, who may soon be able to 
rent such machines. 

The wheelbarrow mixer comes in two 
models. Both have identical tubular 
frames, 10-inch pneumatic wheels, and 


90-pound-capacity drums. The differ- 
ence is in the driving mechanisms. In 
one the motor is permanently mounted 
on the frame. The other has an inde- 
pendent, stationary drive. When con- 
crete or mortar is being mixed in the 
two-unit model, the barrow is spotted 
above the power unit, with its drum 
resting on a driving belt. 
Manufacturer of the barrow mixers is 
Graybill Industries, Inc., of Spokane, 
Wash. Prices range from $85 to $100. 
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FACTORY-BULT JO8? This homemade snow 
blower could pass for one, with all welds ground 
down neatly and a sleck coat of rust.inhibiting 
paint. Nice balance makes it easy to handle, 
and a four-horse engine salvaged from a motor 
scooter gives it plenty of power for deep drifts 
Assembly drawing shows construction, Each 
square on the pattern represents one inch. 
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A Snow Blower for $25 


By E. F. Lindsley 


Y SNOW shovel has gone the 
way of red-flannel underwear 
and the warming pan. I've re- 

placed the old scoop with a rugged little 

snow blower that I built for less than $25. 

Of course I spent enough time on the 

project to represent sev years of 

snow shoveling, But this was a lot more 
fun. It was also easier on the back and 
heart muscles. 

So is the snow blower, when I nose it 
into a deep-drifted walk or driveway. It 
glides through wet, heavy snow with the 
nonchalance of a Great Lakes icebreak- 
er, Besides, my wife likes to use the 
snow blower. She wouldn't think of 
touching a shovel. 

Power to spare. The heart of my ma- 
chine is a four-horsepower motor-scooter 


engine that I picked up, secondhand, for 
$10. While commercial blowers are gen- 

i one- or Di-hp. en- 
gines, I had se them in action and 
decided that they were underpowered 
for our Wisconsin winters. Revving up to 
3,760 r.p.m. at full throttle, my engine 
turns the blower shaft at a brisk 2,420, 
and with plenty of torque for any snow- 
clearing job. Without a protective chute, 
it would toss chunks of snow the size of 
coconuts a good 40 feet, or far enough 
to shoot them through our neighbors’ 
picture windows. 

As an amateur welder I found the 
blower a good beginner's project, one that 
paid me back in part for my welding- 
equipment investment. But it isn’t neces- 
sary to own a “sputter box” to build a 
similar, low-cost plow. Any welding serv- 
ice would handle that end of the job for 
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THE FRAME was made from a 4’ length of 
angle iron, I cut 45° angles at both ends 

and sawed out 90° notches for the vise-and- 

hammer-bent comers. A C-clamp held the free 
comer in alignment while I carefully trued 
up the frame for welding. 


HEAVY ELECTRIC CONDUIT, tailor-bent and 


» Leut 
the lower handle ends and used my sputter box 
again for brazed connections. 


a few bucks, if given the precut parts. 
Building tips. If you plan to build 
such a plow, here are a few tips: 
Be sure to balance the impeller. An 
unbalanced flywheel is dangerous, 
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MOUNTING-BOLT HOLES were drilled in the 

frame, and in a cross member welded to it 
tor the engine and the two pillow blocks used 
as impeller-shaft bearings. I made the pillow- 
block holes slightly oversize (7/16") so the 
bearings could be accurately aligned. 


SQUARING THE FRONT SUPPORTS for the 
blower housing was just as important as get- 
fing the wheel mounts aligned. With these up- 
rights true and flush with the front of the frame, 
the rear housing plate wouldn't be twisted out 
of contour when I welded it in place. 


When building the frame, remember 
that the engine's center of gravity should 
be just a bit ahead of the wheels to make 
plow-handling easy. If in doubt, finish up 
the machine and then slide the engine 


q 


(ONT PILLOW BLOCK needed doctoring to 

fit behind the forward edge of the frame. 
After hacksawing off one face of the pillow 
block (left photograph) I drilled new oil holes 
in the undersides of both bearings (center), as 
they would be inverted on my finished plow. 


G Lavine our THE scoop could have given 
trouble to even a pattern maker. To 
safe, I cut a cardboard template and tay in 
place. Once I was sure that the mockup was 
correct, I transferred the outline to 1/16” sheet 
steel and bandsawed out the part. 


forward and backward experimentally, 
to make sure there is enough, but not 
too much, downward pressure on the 
bottom edge of the scoop. 

Bear in mind that your engine has to 


Before lining up the pillow blocks with the shaft 
in position (right), I cut a notch in the forward 
end of the frame to admit a heavy brass thrust 
washer and the rear end of the impeller hub. 


A heavy-duty pulley was to ft between the 


bearings, to take the V-belt drive. 

T 'STRONG-ARM TACTICS gave my scoop the de- 
sired curve at the rear and a roughly squared 

front. A heavy cornice brake would have done 

a professional job of bending. Without one, 1 

used a length of railroad iron clamped to the 

top of my workbench. (Please turn the page) 


be in top shape to start well in winter. 
Among other things, check the spark- 
plug lead wire. If the insulation is 
cracked, snow moisture will sap the kick 
before it ever sees the points. 
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WELDED TO THE BACK PLATE (I started 

a tacking weld at the bottom of the curve), 
the scoop was ready for the front blower-housing 
plate. With this plate tacked in place, I posk 
tioned a 5%"-wide strip of 1/16” sheet steel 
for welding on top of the housing. 


1 FOUR IMPELLER BLADES, cut 1 

from angle stock, had to be 
same size for balance. I was 
equally fussy about spotting riv- 
et holes, both in blades and im- 
pales, working from center on 
latter. I enlarged impelles 


beating 
ter hole to fit shaft. 


fa \ 
13 SHOW sHUTE wasn't necessary, but it might 

keep flotsam from sailing way out onto my 
neighbor's property. I belted the engine pulley 
directly to the impeller pulley, asa belt tighten- 
er wouldn’t work well in wet snow. Shims be- 
tween the engine and frame maintained tension. 


PRESS-FITTED HUB for 
peller came from p: 
bin of a farm-machinery dé 
er. Lused tough drill rod for 
the shaft; soft steel would 
have taken too much of a 
heavy snow. A roll 
pin anchored hub on shaft. 


1 BRACKET, brazed to the handle, gave me a 
trol. As a safety measure I ac dided a push-button 


below the crossbar. 


Q wren had to be perfectly round for safety. 
To cut the circle, I drilled a center hole and 
sank a wood screw through it and on into a 
piece of plywood clamped to the saw table. Then 
1 rotated the metal into the blade. White shoe 
polish made guide marks easy to see. 


1 BREAKER BAR, welded to a 

of blades,” completed 
impeller. I placed a brass thrust 
washer on the. shaft. behind 
the hub ‘and slipped the shatt 
through the bearings. With the 
inpeller palley Between them, 
I bolted the impeller on the hub. 


ae 
a / 


A ca 


place to anchor the ens ine’s throttle con- 


‘on a washer 
Wire led to magneto’s 


“panic switch,” mounting 


Primary connection to ground it out. END 


Industry uses this trick. Why not you? 
You can sometimes triple production by— 


Using Three 


ades 


for Faster Saw Jobs 


WO or more circular-saw blades, 

I turning on a single shaft, speed 

production on thousands’ of in- 
dustrial duplicating jobs. Yet few home 
craftsmen have ever tried this time- 
saving, multiple-cutting setup. 

They're passing up a good bet, and so 
are you, if you own a table saw, an extra 
blade or two, and a handful of washers. 

Mount the spare blades on the saw 
arbor, using the washers to hold them 


the desired distance apart. One pass of 
the stock through the blades and you 
have two or three accurately spaced cuts. 
With this setup you can double or triple 
your output on all sorts of repetitive saw- 
ing chores that call for parallel cutting. 

‘There's only one limitation. The spac- 
ing of the multiple cuts is restricted by 
the length of a saw’s arbor shaft and the 
width of the saw slot in the table. For- 
tunately, most circular saws have a fair- 
ly long shaft and a table insert that can 
be removed to admit a dado head. Take 


THREE-BLADE SETUP tri- 
ples production of iden- 
tical parts. Even with 
heavy stock, multiple 
cutting won't tax a saw 
any more than making 
a wide dado cut. But 
the blades should be 
sharp, and the rate of 
feed fairly slow. 
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BLADES OF VARYING DIAMETERS cut identical 


WHEN KERFING UNDERSIDES of strips or panels 
to be bent, p 


out the insert and you have enough 
leeway for a wide range of setups. 
Multiple-cutting uses. Running off a 
large number of identical strips or 
slats is an obvious use for multiple cut- 
ting. With a rip fence spacing the first 
cut, you'll get as many strips with one 
pass as there are blades on the arbor. 
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rock, 


a du 


the drawing at left, 
made with the first 
work will be adva 
for the next set of multiple cuts. 


ove. Slip the last kerf 


over the 


Similarly, you can make repetitive 
kerfs or grooves on the undersides of 
strips or panels that are to be curved. 
Or, using blades of varying diameter 
you can saw through a board for an 
edge cut, and at the same time make 
a shallow cut for the side of a rabbet, 
or two shallow cuts for a groove. 


BLADE HEIGHT above table determines tenon 
length. Allow for tooth set when spacing blades 
for tenon thickness. Two passes with one saw 
setup blanks out an accurately square tenon, 


MULTIPLE CUTTING produces decorative panel 
louvers. For “stopped” kerfs like these, tilt the 
stock down onto the blades from the far edge 
of the table. Use a stop block to end cuts. 


Making the “cheek” or side cuts for 
tenons is another pushover. Here you 
use a rip fence and two blades of equa 
diameter. Set the blades the correct 
distance apart for the tenon thickness 
and adjust the fence to center the tenon 
section on the stock. The blade height 
determines the tenon length. For square 


run off on dowels 
an angled miter 


dies the easy way, usin; 
gauge. Here, three unequally spaced blades 
produce a “peppermint-stick” pattern, 


SPECIAL SAW-TABLE INSERT, made of thin wood 
or hardboard, will protect the work—and you, 
Multiple-saw ‘setup shown cut its own openings 
when the table was lowered onto the blades. 


tenons, make the first two cuts, then 
turn the stock 90° and run off the other 
two cuts with the same saw spacing. 

Decoratively, multiple cutting can be 
used to saw parallel grooves or slots in 
panels and screens, or to make multiple 
spiral grooves in doweling or spindles. 
All sorts of repetitive designs will occur 
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to you, once you're familiar with the 
basic setups for multiple sawing. 

Setting up the saw. The washers used 
to space out the blades for multiple cut- 
ting should be perfectly flat. Otherwise 
the blades may wobble and chew out 
too much stock. For true alignment, shaft 
bushings make better spacers than wash- 
ers, But being thicker, they don’t allow 
as great a range of settings. 

Place the first blade against the 
shoulder on the inner end of the arbor 
shaft. Follow it with the necessary num- 
ber of washers or bushings and slip on 
the second blade. Add more spacers if 
you mount a third blade. Either way, 
use the arbor washer and nut to draw 
the assembly tight. 

When making cuts that are to be iden- 
tical, be sure that the blade diameters 


}OP UP THE TARGET with a remov- 
le back support. Note the pin- 
dowel hinging and the notches 
for the cross-stringer. A simpler sup- 
port would be a single leg hinged 
to the top of the frame. 


are exactly the same. If you are teaming 
up a new blade with one or two old 
ones, better have a professional touch 
them up so they mate—previous sharpen- 
ings will probably have reduced the 
diameters of the old ones. Also be sure 
to scribe or otherwise mark the blades 
and the shaft so you will always get 
them in the same mating position when 
you remount them for future jobs. 
Types of saw blades. Multiple cut- 
ting is no different than ordinary sawing, 
when it comes to choosing the right type 
of blades. But remember that you are 
adding to the load when you make sev- 
eral cuts at once. Feed the stock in 
slowly. To ease the load still more, be 
sure that the teeth are s 
dirt and gum—they 
Bear in mind that hollow-ground blades, 


IVE a boy an interesting target for 
snowballs and you won't be one 
yourself. The bull’s-eye in this home- 
made target is the clown’s open mouth. | 
Nail a 3’-by-4’ panel of X” hardboard 


Target Swallows 
Well-Aimed Snowballs 
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which have no tooth set but only a 
slightly narrowed cross-section below the 
teeth, drag more than regular blades. 

Don't use hollow-ground blades for 
deep grooving, or push them beyond 
their capacity in open cutting, or they 
will burn both themselves and the work. 
A blade with tooth set is best for most 
multiple cutting, unless you want the 
cut to be smooth-edged, as in decorative 
work. 

If you own a dado assembly, you 
use the two outside blades for cutting 
light strips, provided these blades are 
hollow-ground, Don’t try it with flat- 
ground dado blades—ones with neither 
a set nor tapered sides. They're sure to 
burn. 

Whatever blades you use, allow for 
the widths of the cuts when you space 


to a frame of 1”-by-2” lumber and build 
a back support of the same material. Pin 
the support to the target with removable 
dowels for easy storage. 

Prime the panel and the back support 


them on the arbor. For example: If you 
plan to use two regular blades to cut a 
tenon, be sure to allow for the set of the 
teeth. Two such blades, placed ¥” apart 
on the shaft, won't give you a }’-thick 
tenon. If the set of the teeth is 1/64”, 
you'll get a 15/32” tenon. Measure the 
distance between the teeth. 

Final note. When you remove the 
saw-table insert to admit two or three 
blades, a special insert is in order. It's a 
simple matter to trace around the out- 
line of the regular insert on hardboard or 
plywood and cut it out to fit the opening. 
Make the openings for the blades by 
taching the new insert to the table with 
the regular countersunk bolt setup and 
then lower the table onto the turning 
blades, or raise the arbor, and they'll cut 
their own slots.—R. J. De Cristoforo. 


with gray paint and draw the clown’s 
face around a 9” opening cut with a 
keyhole saw. Paint the face with bright- 
colored enamels, leaving the prime coat 
as a background. 
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How to Choose 
the Right Tone Arm 


REPORT, 


By Hubert Luckett 
and Martin Mann 


‘OU may be chewing up five-dollar 

Y bills. With the tone arm on your 

record player, that is. An LP record 
costs the better part of five bucks, and a 
few plays with an inadequate tone arm 
will rip out the fine music you bought. 

That's one reason it doesn’t pay to 
mp on the arm, It and the pickup 
idge (PS, Nov., p. 214) are the only 
hi-fi components that can hurt your in- 
vestment in records. 

There’s another reason, too. The arm 
h ems a simple job: to support 
the pickup while the stylus moves from 
the starting to the finishing grooves of 
the record. This has a lot to do with the 
quality of the music you hear. The arm 
must be rigid enough to resist twisting, 
have inertia enough to hold the cartridge 
still while the stylus vibrates, 
light enough to glide easily over warpe 
records. Most important of all, it must 
hold the pickup in correct relationship to 
the groove—a problem with no easy an- 
swer. 

Popunan Science: compared specifica- 
tions for 11 quality tone arms. Some of 
the specs we measured ourselves, others 
‘ame from the manufacturers. We played 
all the arms. We found differences that 
a shopper should know about. 

A problem in geometry. The cutter 
that records music is moved across the 
record blank by a lathe screw. It travels 
in a straight path—a radius of the record 
h its tangent to every groove it 
cuts. Ideally, your tone arm should hold 
the pickup cartridge so that it moves 


Just a support to hold the pickup? Yes, but 
everything about it affects the music you hear. 


exactly the same way—along a straight- 
line radius of the record with its axis per- 
pendicular to the radius and tangent to 
every groove. (See the detailed sketch 
on page 179.) Then the stylus would be 
vibrated the same way that the cutter 
vibrated, and music would come off the 
record sounding the same as it did when 
it was put on. 

Most tone arms cannot do this. They 
e pivoted at one end and swing the 
pickup in an ar a straight line. So 
they hold the pickup at an angle to most 
grooves instead of tangent to them. This 
angle is what engineers call tracking er- 
ror. It varies from groove to groove 
the pickup swings through its are. 

Longer arms? The problem could be 
virtually solved if you had room for a 
very long tone arm, with an effectiv 
length of three or four feet. It would still 
swing the pickup in an are, but the short 
are across the record would be very flat, 
almost a sti 
able proportions—the longest v 
had an effective length of 
swing the pickup in an are that is not 
flat at all. Two tricks of design, however, 
work together to reduce the tra 
error that short arms cause. 

The first trick is “overhang,” The pick- 
up is located so that the stylus will swing 
beyond the center of the record instead 
of meeting it. This does not make the 
are of the swing any less curved. And it 
makes actual tracking error greater, But 
it does change the way the tracking error 
varies from groove to groove. Now the 
fluctuation in tracking error goes through 
two cycles. It can be made a minimum at 
two grooves. And the range of fluctua- 


Third in a series on shopping for hi-fi components. Next month: Amplifiers. 
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Fairchild 


tion from minimum to maximum is less. 

Then the arm is “offset.” It is bent so 
that the pickup axis will be exactly tan- 
gent to the grooves for which tracking 
error is at a minimum. At those grooves 
tracking error becomes zero. Since the 
range of fluctuation in tracking error was 
already made less, tracking error across 


up cartridges and to 


the whole record surface becomes low. 

That's the way nine of our 11 tone 
arms were made. By offsetting and over- 
hanging the cartridge, they hold ma 
mum tracking error to six degrees or less. 

Where error matters. Juggling the 
overhang and offset of the cartridge 
moves the points where tracking error 


THIS IS THE OCTOPUS (onl: 
test rig Porutan Screxce 


sed to compare pick- 

ms. A switch lets a 

me music repeated 

combination afte 

its were also checked individu: 
nents 
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NOTES: = This is a Kit. Factory-assembled arm, PROIG, costs $30 
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‘STaterchangeable carriers for various cartridges 


is zero. This also makes a difference. 

Tracking error causes the most distor- 
tion near the center of the record. On 
12-inch LP records you get best results 
with a tone arm that puts its minimum 
tracking error at a record radius of about 
2% inches and its maximum error at about 
5& inches. Some arms are designed to 


conten oh 


EVERY SPECIFICATION MATTERS to the way a 
tone arm plays music—and treats your records. 
Sketches identify data in the chart below. Fun- 
damentally, the accuracy with which an arm 
can do its’ job is limited by effective lateral 
length. Other things being equal, the longer 
the better, if you have enough cabinet room. 


play all kinds of records and have to 
compromise their tracking errors over a 
wide range, from 1% inches (inner radius 
of a 78-r.p.m. record ) to 7% inches (outer 
radius of a transcription disc). 

Since offset and overhang are so criti- 
cal, you have to be careful about mount- 
ing your pickup and tone arm. A slight 


weet 

‘Skis OF DICKUP. 
‘COmcIONS With 
TANGENT 19 GROOVE 


= 


TRACKING ERROR 
‘BECOMES ZERO 


Short arms cause tracking error, w 

angle between a tangent to the rec 

and the axis of the pickup, The error can be 

reduced by overhanging and offsetting the arm, 

Offset 1s not the angle of book in 

but the angle between the pickup a 
ie from the stylus to the lateral pivot. 
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COUNTERBALANCE IS LOCKED IN POSITION on 
Rek-o-Kut arm by spring-loaded internal nut. 
‘One turn of counterbalance changes stylus pres- 
sure on record one-half gram (on 16-inch arm). 


ELECTRICAL CONTACT IS AUTOMATIC when pi 
up is inserted in Fairchild arm. As spring con- 
tacts move, they also open a silencing switch 
(arrow) and the system is ready to play. 


twist to the pickup or a 1/32-inch error 
in overhang will mal n the best- 
designed arm perform poorl 

Why the stylus pushes sideways. The 
overhung-offset design pretty much licks 
the problem of tracking error, but short 
tone arms bring another trouble that you 
might not expect. The friction between 
the stylus and the groove causes a force 
tangent to the groove. This force tries to 
pull the stylus ahead; the tone-arm pivot 
s the stylus back, but this holding 
not tangent to the groove. The 
two angled forces combine to press the 
stylus against the inner side of the record 
groove. It’s the same thing that happens 
when you pull the ends of a curved 
string: The center moves sideways. 

The sideways force on the stylus 
causes distortion of the music and wear 
on the record. And it calls for added 
weight on the cartridge to keep the 
stylus in the groove. 
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KNOB ADJUSTS DAMPING OF PIVOTS on Gr: 
tone arm to control low-frequency resonan 
Damping is varied to suit the playing condi 
tions. Screw jacks simplify leveling of this arm. 


aT 


STYLUS PRESSURE IS SET BY KNOB (under thumb 

at right) on this Pickering arm. Knob adjusts 

spring, which is attached to the arm’s vertical 
inge. The arrow points to vertical pivots. 


Two other ways out. You're probably 
wondering w some genius doe 
build a tone arm that holds a rod straight 
over a radius of the record and lets the 
pickup slide along it. Then there is no 
tracking error at all. The Ortho-sonic 
arm does just that. One trouble with this 
type is that a tiny speck of dirt on the 
pickup-carrying rod will jiggle the pick- 
up—and you hear it. 

A bigger problem is making the pickup 
move effortlessly and uniformly along 
the rod. This the Ortho-sonic design does 
very nicely. It has a high vertical pivot, 
however, which may cause more distor- 
tion on badly warped records than you're 
likely to get from most conventional 
arms. 

A different trick is used in the B-J arm. 
This one is a pantograph and turns the 
cartridge as it moves across the record. 
The tracking error is never more than 
wed on page 220 
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New for Your Car 


1. Vacuum Sucks Ash Tray Empty. Press 
the trigger to open a suction line valve, 
and contents of this dashboard ash tray 
vanish into a vacuum jar under the hood. 
There, sparks die for lack of air, Vacuum 
is supplied through a tee inserted in the 
windshield-wiper line or a nipple thread- 
ed into a hole tapped in the intake mani- 
fold. A deflector and filter keep ashes 
and stubs out of the e1 


2. Computer Checks Driving Pace. This 
instrument combines a mileage counter 
and clock to compute average driving 
speeds. Mounted under the dash, it runs 
off the speedometer head. At start of a 
trip, set one pointer at the pace needed 
to reach your destination on time. Left 
dial shows distance traveled; right one 
minutes behind or ahead of schedule. 
More information sboat the products on this pape can be 


obtained fram: I. Gray-Tone Industries, Box 112, Pacife Palic 
fades, Cal Nisonger Corp.. 146 E. 74h St, NYC 20 
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How to Build a Floor 
Polisher 


ERE'S a sturdy floor polisher that’s 
H as easy to build as it is to use. 
With it, your wife will have no 
excuse for glowering you out of your 
armchair whenever it comes time to 
wash, wax or buff up the underfooting. 
Cost-wise, this polisher shouldn't set 
you back more than $10 if you use a 
secondhand motor. Choose a heavy-duty, 
ball-bearing, constant-speed motor in the 
%- to i-hp. range. Don't use a vacuum- 
cleaner motor—they rev up too fast. A 
6” circular brush, available as a replace- 
ment for factory-made polishers, comes 
to about $1.50, 
As a base for your motor, turn a 7’- 
diameter disk from ” exterior plywood; 


By John 
Rogers 
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MOUNTING HUB is a washer, brazed 
to a shaft collar. Tapped holes in 
underside of hub receive 3/16” 
bolts passed ee mating poles 
in brush, Bushi 
tor shaft to brush’s center hole. 


MOUNT BRUSH ON SHAFT, and rest 
brushes and casters on floor to 
determine correct angle between 
yoke and motor base. Use machine 
screws or bolts with lock washers 
and nuts for a firm connection. 


POLISHER PARTS include the brazed ined assembly, ae 
idapts 4%” wood motor base, casters with 4” drill-rod 
mounting hub, 6”’ brush, and bicycle oacie grip. 


le, motor, 


bore a hole in the center of this disk 
large enough to clear the motor shaft, 
and smaller holes to line up with the 
bolts that hold the motor housing togeth- 
er. Remove the bolts in the housing and 
replace them with others that will reach 
through both the housing and the base. 
Attach two L-shaped handle brackets 
near the periphery of the base. 

A 3 length of %” electrical conduit 
forms the handle. The yoke is bent from 
X'-by-1” mild steel, as is the V bracket 
that supports the wheels. If your shop 
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isn’t set up to do a brazing job, take 
these parts to a welding service and have 
them tacked together. 

Slip a ¥” steel rod through the axle 
holes, mount rubber caster wheels and 
secure them with cotter pins. Bolt the 
yoke to the motor base and drill a hole 
in the lower end of the conduit handle as 
an outlet for the motor lead. 

Use a washer, brazed to a collar, for a 
brush hub. Attached to the brush, this 
hub is slipped over the motor shaft and 
secured with a setscrew. END 


How to Control 
Hardboard Expansion 


Moisture causes this useful man-made panel to swell in all 
directions. Here are the rules for keeping it down to size. 


By Darrell Huff 


board swells and shrinks with 
changes in humidity, But unlike 
wood, which changes across the grain, 
hardboard blows up equally all ways. 
Overlook this when you work with 
hardboard and you're headed for trouble. 
When moisture hits, hardboard expands 


[I the wood it’s made from, hard- 


HUMIDITY EXPANDS each four feet of hardboard 
3/16". Once the same size, the front 4’-by-4° 


with the force of an explosion. Dry sheets 
jammed together with tight-fitting joints 
are bound to start buckling when damp 
days come. Mount long panels between 
the floor and ceiling and it’s worse. Hard- 
board expands in proportion to its length 
—the longer the panel, the bigger your 
problem. 

Hardboard acts the way it does be- 
cause it has no grain like wood. In hard- 


panel was contracted by baking dry; the rear 
one was “exploded” by thoroughly soaking it. 


24 hours in the place where they'll be used. 


hardboard 


WATER CONDITIONING is the rule f 
that's to be used outdoors or in high humidity 
areas. Scrub water into the back surface, cover 
the panels and leave for at least 24 hours. 


EXPANSION GAP is always a good idea whether 
panels have been conditioned or not. Some 
manufacturers supply a gap gauge with their 


board manufacture, wood fibers are torn 
apart and pressure packed into dense, 
hard sheets. The fibers are matted to- 
gether in all directions. So the expansion- 
contraction forces of wood are now free 
to operate in all directions. 

A perfectly dry 4’-by-8’ panel of hard- 
board will expand 7” across its width 
and %” in its length when exposed to 
extreme humidity. Even the tiny increase 
can cause trouble in some 
places: a sliding door that fits its tr 
on a dry day may bind on a damp one. 

To avoid such problems, on those jobs 
where you'll want to use a smooth panel 
board instead of wood, condition the 
ardboard to normal humidity before 
talling it. 

A popular w. 


y of minimizing expan- 


sion is to condition the panels by allow- 
in the 


ing them to stand a day or tw 
room where they'll be us 
and allowed to stand against the wall, 
they'll take on the normal moisture con- 
tent of their new environment and ex- 
pand to a point where slight changes in 
the atmosphere will affect them very lit- 
tle. Any additional expansion can be 
taken care of by leaving a y's” space be- 
tween panels and at the top and bottom. 

You can even install hardboard in 
places that are damp all the time, or in 
such places as laundries, bathrooms, ga- 
rages and photo daskrooms where hu- 
midity ranges from dry to extremely 
humid. But before you do, expand the 
panels to their limit by scrubbing them 
with water, 

Place them smooth side down on a 
level surface and, using a brush or broom 
dipped in cold water, saturate them 
until their color darkens. Stack them 
back to back and cover the pile with a 
tarpaulin or heavy paper for at least 24 
hours. Install them before they dry. 

Hardboard with two smooth sides 
requires a different treatment. Place sin- 
gle sheets of newspaper over a panel 
and drench them with a sprinkler can or 
hose set for fine spray. Lay the next 
panel on the saturated paper, cover it 
with paper and wet it. Repeat this until 
all the panels are stacked in one big sand- 
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8 ways to dress up or camouflage open hardboard joints 
EXPOSED JOINTS 


Round V joint 


COVERED JOINTS 


‘Wood batten Wood molding 


wich and cover them up for 24 hours. 

The safest method of all is to plan the 
installation with ample spacing at all 
joints. A good 1” is plenty and the gap 
can usually be gauged by using as tem- 
porary spacers the same nails with which 
the material is being applied. Joints can 
be disguised by beveling meeting edges 
and scoring additional V grooves at 
each side of the joint. Joints can be con- 


\V joint with score marks Bull-nose wood insert 


‘Snap-on metal molding 


cealed by battens or moldings or by us- 
ing strip wood inserts between panels. 

Air circulation also helps minimize ex- 
pansion. Apply furring strips to hold the 
panels away from damp masonry walls 
and cut the strips about 2” short at each 
end to avoid creating dead pockets of 
damp air. I a little space between 
the panels 
and behind them. 


‘Sandwich’ Flooring Is a Heating Duct 


HE floor becomes a heating duct in 
this new way to heat homes. Air is 
forced through a “sandwich” made up 
of two thin sheets of ply- 
wood spaced 1” apart by 
fiberboard rings. Heat 
radiates evenly upward 
throughout the whole 
room. For quick heat, ad- 
ditional air is also released 
directly into the room 
through small cracks 
around the floor edges. 
The sandwiches can 
serve both as subfloors 
(right) or as interior par- 
titions. Devised by Wil- 


liam A. Riehl of North Canton, Ohio, the 
new system climinates the cost of con- 
ventional ductwork and reduces drafts. 


2QR 


SCoaleot Steel 


Rub wax or stick grease on the 
hacksaw blade when you cut stain- 
less steel. Itll save elbow grease. 
Friction heat melts the lubricant and 
it spreads to the metal, helping the 
blade to cut easier. After the job is 
finished, the lubricant hardens as the 
metal cools, and is then easy to re- 
move.—W. E. Burton, Akron, Ohio. 


Scale oni Banch 


Set flush in the edge of a bench, a 
6” scale is never in the way, Yet, 
it's always handy for checking screw 
lengths and stock dimensions. Chisel 
a recess in the bench and fasten the 
scale with two countersunk wood 
screws.—Roger Isetts, Kenosha, Wis. 
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Peet Ue deed oe A MARES ARM SIMMER ETE EY 
t HAVE YOU TRIED THIS? 


Draw layouts on 
metal by wiping the 
ith oil and 
= dusting it with white 
tale. Then use a 
pencil or pointed 
- stick. If the layout 
must stand han- 
dling, apply the tale 
over a thin coat of 
shellac. The shellac 
can be removed with 
| steel wool. 
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{ Lifting a tool stand by the 
[© _ sharp edges of steel angle is 
hard on your hands. To 


[A -make.-comfortable lifting 
“handles, slit short lengths 
=) of aluminum tubing and 
aa] 


force them over the angle. 
Friction holds them in 


(*O.-place. Use them-in—pairs 
lee whenever you must move 

a tool, or fit a permanent 
© _ set to each stand, 


SESe 


‘ 


Leve, When two holes must be parallel, as with a 
block that slides on parallel rods, there's an 
easy way to do the drilling. Drill the first 
hole carefully, then center the work for drill- 
ing the second hole. Make sure the lathe is 
level, then insert a dowel pin in the first hole 
and try it with a machinist’s level. Adjust the 
work until the dowel is level in four positions 
Jecomp 90° apart, then drill the second hole.—Fed- 
HOLECENTER —erico Strasser, Santiago de Chile. 


She Weuthe AeeTaad Zack, 


1 could barely reach the bolt with one trick. I cemented the washer to the 
finger, much less put a nut and washer nut with it, then put a dab on top of 
on it. It was in one of those inacce: the nut and on my fingertip. I picked 
sible places where successive steps in up nut and washer by contact and 
assembly all but covered it over, yet held them against the bolt while I 
it secured a part I had to replace. turned its head to engage the threads. 

Heavy-duty rubber cement did the —Gcorge Walton, Sharonville, Ohio. 
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Wood Christmas Tree. Tools seldom 
stand idle in the workshop of R. J. 
De Cristoforo, of Los Altos, Calif. 
Last December he turned out a wooden 
Christmas tree. A length of pine planed 
to a long tapering hexagon supports 


branches cut from \” plywood. Orna- 


ments were made by ripping lengths of 2” 


for Christmas 


Rocky Rooster. Down in Gainesville, 
Florida, Mr. and Mrs. Robert P. 
Ebersole combined their talents to 
create a cocky variation of a rocking 
horse. He built it; she painted it. 
Patterns drawn on wrapping paper 
were laid out on %” plywood to make all 
parts except the beak, seat back and 
rocker stops. These were cut from 2” 
pine. Dowels for foot rests and hand 
grips were driven through holes drilled 
parallel with the floor after assembly. 


LES BORED | 
ER ASSEMBLY | 


by 2” into snowflake designs and cutting 
off X” slices. Cubes of scrap also were 
used. The ornaments were coated with 
bright enamels and trimmed with se- 
quins, gold and silver paint and colored 
sawdust. The tree was finished with 
green plastic snow and the top edges of 
the branches were sprayed white, 


Handyman Uses for Kitchen Tools 


is uss in repaling hve 
useful in 4 
cracks in plaster. Use the 

to clean out and en- 
Firge the crack before 
filling it with the patch- 
ing material. 


A STRING DISH MOP can be used to apply 
asphalt patching to gutters or a hole in 
the roof, It spreads the goo around the 
repaired area quickly and evenly, 


A MEAT BASTER is ideal for adding distilled water 


to a car battery without spilling or waste. It costs 
considerably less than a hydrometer, too. 


= ak \ (LE 
BUG SPRAY GUN can be used to apply 


sizing to walls and ceilings. Use it, too, 
to wet down wallpaper for removal. 


‘A RUBBER PLATE 
makes 

A SPRING CLOTHESPIN will 
grip small items in a vise as 
. shown, without risk of dam- 
bottom of the can. Cleaned age to finished surfaces, 
after using, it will last years. . threads or sharp edges. 
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Space and money-saving facts about 


The Roof That Lets You 
Push Walls Around 


By Sheldon M. Gallager 


TRUSS roof is the nearest thing to hanging the top of 
A your house from sky hooks. This self-supporting, 
postwar design now makes it possible to span the 
entire width of a house without beams or interior partitions 
to help hold it up. A truss roof holds itself up. 
Why should you want to know about a roof like this? 
Because... 
© You may be living under one now. This 
means that any dream of knocking out a wall 
to make more space can easily come true. Or 
perhaps you want to cut an opening for a door, 
kitchen pass-through, or TV niche. If so, go 
ahead and saw away the wall studs—in interior 
partitions only—and nail in light trim boards. 
Heavy load-bearing headers and framing aren't 
necessary. 
© If your present home doesn’t have a truss 
roof, the chances are good that your next one 


Old-type roof (below) 


rests on lengthwise 
partition that usually 
can’t be removed. 
Only crosswise 
partitions (in white) 
can be taken out. 
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“W” truss at left 
below is most common 


truss at center is 
used on shorter 
spans, but provides 
« higher ceiling. 
Rare truss at right 
has attic space, 

but must be well 
built to take load. 


Parts for truss 
are laid out in 
this full-size jig, 
then are spliced 
together at joints 
with plyzcood 
gusset plates. 


will. Planning it will be easier. Conventional joist-and-rafter 
construction requires a center row of partitions that auto- 
matically limit the size and arrangement of rooms. A truss 
roof doesn't, You can place your partitions wherever you 
happen to want them. 

In some areas, you may want to put up light storage walls, 
folding dividers or the modern %-high partitions that give a 
feeling of greater spaciousness. You can do these things, too. 
A double-car garage is also a good candidate for a truss 
roof, since you can span the full width without a heavy 
center beam and lally columns to get in the way. 

How to tell if you have one. If your attic looks like a 


forest of angular uprights, you've got a truss roof. These 
are the diagonal braces that give the truss its strength. 

However, most truss roofs aren't designed for attic space. 
If you can’t get in, this may be a tip-off. Try to peer in 
through an air vent a flashlight. Another tip-off may be 
the spacing of nails around the edge of the roof or in a 
ceiling. If the nails are 24” apart, instead of 16”, the roof 
is probably a truss. 

If you're in doubt, it’s best to have a builder or architect 
take a look. Some semi-truss designs rest partly on partitions 
and may not permit your knocking out 
a wall willy-nilly. Partitions that run in 
the same direction as the ceiling joists 
can usually be removed safely, some- 
times even under a conventional roof. 
Those that run at right angles to the 
joists may be load-bearing and should 
be approached with care. 

What’s a truss, anyhow? You've 
seen them many times on bridges and 
other structures—web-like members criss- 
crossed with diagonal braces. Small-scale 
versions of these are well suited to to- 
day's low ranch-type houses where attic 
space isn't available anyway. 

Trusses work on a very simple princi- 


ple: a piece of wood (or steel) is far 
stronger when it’s being pushed or pulled 
lengthwise than when it’s being bent 
sideways. In a truss, the diagonal braces 
take the main brunt of the load on their 
ends and thus prevent the other mem- 
bers from sagging. 

One of the most popular designs is 
called the “W” truss because the diago- i > 
nal braces form a W between the rafters | 
and the joists. Exact dimensions vary, —am 
but roughly the top three points of the 
W join the “peak” of the truss and the midpoints of the two 
rafters. The two lower points join the joist one-third of the 
way in from each end. 

Trusses save you money, too. Because you can space 
them 2’ apart, instead of every 16” as in conventional con- 
struction, this means that for every 4’ of roof length, you 
need only two trusses, but three pairs of rafters and joists. 

For spans up to 24’, most trusses can be made of light 
two-by-four lumber. For longer spans, the rafters are usually 
two-by-sixes, but the rest of the truss still uses two-by-fou 
In some, the cross braces are even 1” lumber, instead of 2”. 

You also get a stiffer roof that won't sag as much and 
crack ceiling plaster. It will withstand snow loads and years 
of weather torture without getting a sway-back look. 

Controversy. Right now, builders are arguing over the 
best way to put roof trusses together—with nails or glue. 
In nailing, the parts are overlapped and side-nailed to- 
gether. In gluing, they are cut to a butt fit, and the joints 
are spliced with glued plywood gusset plates. 

The pro-glue people claim that nails can pull out, while 
glue will hold even after the wood has failed. Nail propo- 
nents argue that it’s hard to keep the glue fresh and the 
wood clean for a good bond, and that the plywood gussets 
are costly to cut. Both sides agree that nails-plus-glue give 
the strongest construction. 

Whatever the method, one 
thing is sure. Tests con- 
ducted by the U. S. Forest 
Products Laboratory, the 
University of Illinois, and 
the Virginia Polytechnic In- 
stitute prove that roof trusses 
are a hefty hunk of construc- 
tion, indeed. You could do 
well to put them to work 
for you. END 


Trusses are nailed 
to top of sidewalls 
like ordinary joists. 
Roof boards nailed 
across them then 
tie them into a 
single, rigid unit 
without need for 

a heavy ridgepole. 


End trusses go up 
completely finished 
with shingles, air 
vents and trim 
already on. On 
some jobs, the 
trusses are fitted 
into metal brackets 
nailed to the walls 
to speed spacing 
and alignment. 
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New Tools 
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1. Handle for Fil 
When a file is held 
with either of these 
double-support grips, 
you get the working 
convenience of a 
plane and can use all 
the cutting area. 
Made of aluminum, 
the large holder (top) 
takes heavy produc- 


sizes, To al ) 
run the file's tang 
through two holes in 
the handle, then tap 
the other end. A light 
tap will remove the 
file for a change. 


2. Pliers Can't Mar Chrome. Because 
its jaws have no teeth, 
slip-joint pliers (left) lessens the risk of 
gouging chrome-plated fittings and other 
smooth-surfaced mate Interlocking 
channels let you adjust the jaws through 
five non-slipping positions to get a 
choice of openings from %” to 2”, 


3. Screwdriver Prevents Blisters. 
When this screwdriver is turned, there is 
no friction to rasp the palm of your hand. 
The top is a metal cap loosely attached 
with a pin. It remains stationary against 
your palm while you turn the driver. 


1 Inc, 132 Broad St. Stam 
11h Sto. Neve York City 113 4, Delta 


4, New 9” Table Saw. Delta is now 
making a saw to bridge the gap be- 
tween the 8” home-shop size and the 
larger industrial or construction models 
Besides the extra h of cutting capacity 
it features (at right) a raised tilt scale 
that is easy to read and a switch you can 
padlock to prevent unauthorized use. 
You can buy the saw separately and 
add other tools to make full use of the 
motor, These include a 4” jointer, disk 
sander and drill press, all designed to 
attach to the saw or stand, and take 
power from the motor or a pulley that 
replaces the saw blade on the arbor. 
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Pipe Drives Nail in Tight Spot 
Tus holder helps you nail a hard-to- 


reach spot, such as molding behind a 
radiator. Slip one end of a small pipe 
around the nail to position it. Then drive 
in the nail with an iron rod tapped 
through the pipe frou. the other end. 
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Straps Over Wheelbarrow Provide Safer Ride for Firewood 


Srocxinc up on wood 
for a fireplace goes faster 
if you add straps to your 
wheelbarrow so that it can 
carry big loads over bumpy 
ground without spilling. 
ail the straps, front and 
ack, to the beams of a 
wooden barrow. If the pan 
is metal, bolt straps under 
it near the edge.—J. Bur- 
roughs, Tacoma, Wash. 

>>>MoristuRE in wood 
framing around windows 
and doorways of a new 
home may crack nearby 
plaster. My plasterer friend 
says his carpenters prevent 
this with aluminum foil. 
The foil is stapled to over- 
lap the framing before plas- 
tering up to the wood— 
Ed Frazer, Kewanee, Ill. 


e—__ LEAVE SEVERAL 
STRANDS HERE TO 


Screen Spoon Skims Lead 

Ir you melt small amounts of scrap 
lead, here is a quick spoon for skimming 
dross off the hot liquid. Snip a strip of 
window screening 1%” wide and 6” long. 
Cut this to the shape of a paddle with 
a handle 4%’ long and X” wide. Round 
the corners to make a “bowl.” Skimming 
quickly, the handle stays cool enough to 
hold, or you could wrap it with cloth. 
—Charles Hardy, Whittier, Calif. 


Tape Rolled for Neater Masking 

Wuen using masking tape, make sure 
its edges stick tightly, or paint will leak 
under them to spoil a neat job. Pressing 
the tape with a furniture caster will seal 
down the edges effectively. 


Blank TV? Try Switching Tubes 

Wuen I lost my TV picture one Sun- 
day afternoon, a little tube swapping 
brought it back. I had no extra tube 
but I checked those in the picture cir- 
cuits and found all filaments glowing. 
Since a tube that won't work in one cir- 
cuit often works in another, I looked for 
all the duplicate tubes I could find. Then 
I disconnected the set and switched 
identical tubes, turning the set on after 
each switch. Three tries and I had a pic- 
ture.—John H. Dozier Jr., Pine Bluff, Ark. 


Deposits Clog Faucet Strainer 

Faucer strainers need periodic clean- 
ing to remove rust and scale. If they 
won't spin off easily with your fingers, 
pad the jaws of a small wrench to un- 
screw them. Reassemble the parts care- 
fully so that the splash-preventing action 
of the strainer won't be hindered. 


Solder Tightens Setscrews 

Wuen vibration loosens an Allen-head 
setscrew, you can make it hold by 
cushioning the end with a drop of solder 
in the hole. (Use plain, not acid-core, 
solder.) For extra grip, add a touch of 
glue before you put the screw back in.— 
C. C. Cooley, New Buffalo, Mich, 


Water Pressure Clears Drain 
Ir a plumber's snake is too short to 
clear a clogged drain, try this, Cut a hole 
in a rubber e the fer- 
rule of a female hose coupling. Insert the 
stopper in the drain, connect the hose, 
and run water full force until the drain is 
open.—R. L. Ellis, Miami Beach. 


Pipe Holds Hot Soldering Iron 
You can store a hot sol- 
dering iron safely out of the 
way by dropping it in this 
pipe holder set in the work- 
bench. Bore a hole in the 
bench to take the neck of a 
floor flange, and mount the 
flange upside down. A 
length of pipe to house the 
iron is screwed into the 
flange from beneath.—H. 
Moody, Upper Jay, N. Y. 
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Three Ways to True 
Worn Lathe Chucks 


FTER long use, universal lathe 
A chucks commonly develop two 


faults. Bellmouth, a spreading of 
the outer ends of the jaws, is due to wear 


JAWS TIGHTENED TO 
SNUG RUNNING FIT 


GRIP ROUND PIECE. 
|“ Trenmey wean 
OUTER END OF 
ANS 


GRIND OUTER JAW 
SURFACES WITH 
TOOL-POST GRINDER 


200 rorutar science 


from gripping short pieces of work, Ec- 
centricity is caused by wear in the scroll, 
jaw teeth, and jaw ways. 

Accuracy can be restored by grinding 
the inner jaw faces. But this must be 
done with pressure applied to the jaws 
exactly as when they are holding work, 
so as to take up all slack in the clamping 
mechanism. Here’s how to do it: 


pressure while leaving the jaws free 
for grinding. Drill three holes 120° 
apart in a steel ring almost as large as 
the chuck body. Notch three small rings 
to fit over the tapered jaw ends as shown, 
and tap each for a small cap screw op- 
posite the notch, Mark the chuck-key 
hole that is used to tighten the jaws 
against the rings. With the lathe running, 
grind the jaws with a tool-post grinder. 
For greater accuracy, use the marked 
keyhole thereafter to tighten work. 
2 very slight inaccuracy or bellmouth, 
Turn a bar of brass or cast iron true 
between centers. Mount the chuck, and 
replace the lap on centers with a dog 
bearing on the compound rest to keep 
the lap from turning. Coat it with me- 
dium to coarse abrasive, tighten the 
jaws snugly on it, and start the lathe. 
Keep tightening the jaws, adding fresh 
abrasive and oil as necessary, When the 
lap scores, remove it and true up again. 
Clean all compound off when finished. 
3 to true a chuck if both a tool-post 
and a surface grinder are available. 
Grip a piece of perfectly round stock 
tightly near the outer ends of the jaw. 
Permanently mark the chuck-key hole 
used. With the chuck turning, grind the 
outer surfaces of the jaws as at A. 
Remove the jaws and clamp them to- 
gether on the surface grinder with the 
ground surfaces on the magnetic chuck 


as at B. Then grind across the top. Use 
the marked keyhole for precision work. 


1 GRIPPING RINGS simulate work 


LAPPING THE JAWS will correct 


REVERSE ENGLISH can be used 


AMF De Walt 


SAWS 
SURFACES 
GRINDS 
RoUTS 
becomes 0 
LATHE 
SABER SAW 
BELT SANDER 


‘Only $239 delivered, complete with 9” saw blade and % hp motor 


Only AMF DE WALT 
makes making things so easy! 


With a versatile AMF DeWalt® Home Power 
Shop, you can make home repairs, build furniture, 
handie even major projects like a professional! 


AMF DeWalt is the first all-purpose power tool 
designed on the modern mechanical arm prin- 
ciple that outmodes all other power tools. It’s 
actually 12 professional power tools in 1—a com- 
plete home workshop! 


© Arm swings and locks ot any position for miter 
cuts—gives easier, safer top-side cutting that elim- 
inates errors... you see your mark and your cut. 


@ Builds into workbench! Because entire arm swings 
clear of work area, you can cut and assemble on 
the same work bench! Save valuable space and get 
extra convenience too! 


© Powerful ¥%4 hp motor is U.L. Approved—guar- 
anteed for full year—tilts and turns to any angle. 


Motor carriage rolls smoothly on ball bearings in 
protected trackways. Simply change circular tool 
on direct-drive motor shaft and you have another 
power tool—at no added cost! 


© Superior safety and accuracy! Exclusive De Walt 
Safety Key Switch prevents unauthorized use. 
De Walt’s patented design and rugged precision. 
construction provides safety and unmatched accu 
racy that assures years of superior workmanship, 


INSIST ON A DEMONSTRATION. See why, feature by 
feature, AMF De Walt is the finest home power 
can buy. A small down payment on 
Easi-Budget Payment Plan® will put 
an AMF De Walt in your workshop now. 


OWNERS! Voluable new Owner's Manvol just off the 
press, “Easy Ways to Expert Woodworking,” $4.95 
postpaid. Order yours today! 

‘Does not apply in Arkansas or Outside U, 8. continental Hmite 


SEND COUPON FOR FREE ILLUSTRATED BOOKLET! 
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Complete ready-to-use photoflash outfits . 


The happiest gifts 


(And your Kodak dealer will gladly help you 


Exciting outfit for beginners, takes 
snaps ‘round the clock: Brownie 
Holiday Camera, flasholder, bat- 
teries, bulbs, film. Complete 
Brownie Holiday Flash Outfit, 
$9.95. Camera alone, $4.95 


Brownie Hawkeye makes 12 snap- 
shots per roll of blac! 

color film. No “settings 
Just aim ‘n shoot! Brownie Hawk 
eye Flash Outfit complete, $13.95. 
‘Camera alone, $7.43 


Kodak Duaflex IV Camera lets you 
see exactly what you get before 
you snap! Kodak Duafiex IV Flash 
Outfit complete, $22.50. Camera 
alone, $15.95 (Deluxe Duaflex IV 
1/8 Flash Outfit, $33.75) 


Deluxe Kodak gifts for color-slide fans... 


Thrifty, capable Kodak Pony 135, 
Model C, features fast £/3.5 lens, 
1/300 shutter, easy operation. With 
flasholder and case, Kodak Pony 
135 Outfit complete, $49.65. Cam: 
era alone, $33.75 


Kodak Retina Ile Camera—world 
famous for top versatility. Bui 
light meter... £/2 lens. Accepts 
complete family of Kodak Retina 
aids. Kodak Retina IIc Camera, 
$190; Retina IIc, $139.50 


2 POPULAR SCIENCE 


Kodak Signet 40 Camera, the su- 
perb new pacesetter in its field, 
features £/3.5 lens, 1/400 shutter, 
unusual handling ease. Kodak 
Signet 40 Camera, flasholder with 
ind 4-inch reflectors, $65 


‘© project color slides big 


Kodak Stereo Camera makes 3- 
dimensional color slides snapshot- 
easy. Finest quality throughout. 
Kodak Stereo Outfit (camera, 
Stereo Viewer I), $97.25. Camera 
alone, $84.50. Viewer I, $12.75 


ife.. 


je Signet 300 Projector with 
ic Changer. Gives big-screen 
sparkle to any 2x2 color slide. Blower 
keeps slides cool. $69.50 


optics, top-quality versatility of Signet 300 
(above), but with 500-watt lamp for extra- 
bright pictures at long range. $82.50. Many 
Signet models to choose from. 


come from Kodak! 


choose just-right photo gifts for everyone...) 


Cine-Kodak Showtime 8 Projector 
—Ultra-bright beam for sparkling 
big-screen &mm pictures. Quiet, 
¢-a-8-y operation, Built-in case. 
Lifetime lubricated. Only $115 


Kodak photo aids 


Popular sizes of black-and-white roll 
film, from 45¢; color film, from $1 

For movie makers: Kodachrome &mm 
Film, $2.40; new Brownie Movie Titler 
Outfit, $14.95; Kodak Converters for 
Brownie Movie Camera: Wide-angle, 
Telephoto, $16.95 each. For color- 
slide fans: Kodaslide Dial-Lite Viewer. 
$12.95; Kodaslide Pocket Viewer, 
$1.95; Kodaslide 400 File Box, $5.75. 
Kodak Filter Kits, custom-made for 
still or movie cameras, from $6. Kodak 
Photo-Hobby Outfits, from $9.95. 
Photo books—all subjects—from 35¢ 
Many other gifts to choose from, 


If it’s made by Kodak—you know it’s good! 


Prices are list, include Federal Tax where applicable, 
land are subject to change without notice 


EASTMAN KODAK COMPANY 


m home movies 


Amazingly low-cost outfit for 
indoor-outdoor movie-making. 
Brownie Movie Camera f/2.7 
handles with snapshot case. 
Brownie 2-Lamp Movie Light 
attaches right,to the came 
Brownie Movie Camera Kit £/2.7 
complete, $34.90 


finest family gift of all 


Brownie Movie Camera, Turret 
1/1.9, gives you 3-lens versatility 


in full color. Only one ea: 
ting to make, then aim ‘n shoot. 
It's just as easy 
shots. Only $3 


Complete movie-making outfit, with everything needed for taking and 
showing 8mm full-color movies: easy-to-use Brownie Movie Camera 
with fast £/2.3 lens, a versatile Brownie Movie Projector, and a handy 
preview screen. Brownie 300 Movie Outfit complete, $99.50 


Rochester 4, N.Y. 


TRADEMARK 
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Cheesecloth Protects Motors 
Your shop motor will operate better 
if chips and other particles are not al- 
lowed to get inside. Strips of cheese- 
cloth cemented over the vents do the job. 
—Edward Thaddeus, Sacramento, Calif. 
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Folding Ironing Board Tucks Away Under Kitchen-Table Top 


Tus combination 
kitchen table and 
ironing board was 
shown recently at a 
British furniture ex- 
hibit. The space-sav- 
ing design has a 
hinged top on a sim- 
ple table base and a 
hinged ironing board 
that fits between the 
end aprons. The lad- 
der-like prop supports 
the end of the board 
when it is in use and 
folds away when the 
board is stored. 


»r The old dodge of 
using a nail for drill- 
ing into plaster is a 
good one also for drill- 
ing exactly sized pilot 
holes in wood, Cut 
the head off a nail of 
the same size that you 
will use, and chuck it 
in drill —Guy Holmes, 
Crystal Lake, Ill. 


How to Clean a Saw 

Prrcx and tar accumulating on a saw 
blade will gum up the teeth, heat them 
up fast and slow down work. You can 
prevent this by removing the resin with 
scouring powder, the same kind that 
your wife uses on pots and pans. Before 
you put the blade away, rub on a coat 
of furniture wax to keep it from rusting. 


New! 
MAGNA 


offers 
America’s 

finest 
tilt arbor 

saw! 


MAGNA 9.-in. Saw with ‘‘The Helping Hand” 


‘The Magna 9-in. Saw is the only tilt arbor saw 
with “The Helping Hand” —a built-in exten- 
sion which makes the largest (34” x 24”) 
effective table on the market—gives you big- 
ger rip and cross-cut capacity than even 10-in. 
saws! Check these important features: Epi- 
cyclic Speed-gear Control gives you full 45° 
tilt with only 10 turns of knob (40 to 60 turns 
on other saws!) + Single-knob Control—push 
for blade height, pull for tilt « Self-aligning 
Fence locks both front and back with single 


Dept. 803-5 at factory nearest you: 
Box 2808, Fort Wayne, Indiana, or Menlo Park, Calif. 


Please send me a free 16-page catalog describing the Magna 9-in. 
Saw and the complete Magna Line. 


knob + Externally adjustable Tilt Stops, easy 
to reach + Colored Safety Zone Table Insert 
cannot catch work piece + Exclusive pressure- 
cast tub front bolted rigidly,to table, coordi- 
nates all controls + 3 Auto-stops on Miter 
Gauge + Inter-change Arbor for quick change 
of blades + Constant belt tension at any degree 
of tilt + Easily converted to largest capacity 
saw-jointer (operates at any height of blade) 
with Magna 4-in. Jointer and the inexpensive 
Magna Saw-Jointer Adaptor Kit! 


ee | 


MAGNA POWER TOOL CORPORATION NAME, 
Americas Finest Power Tools ‘ie 
@turec.| city. 


1 
Leet 
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Sagging Carport Leveled by Adjustment with Built-In Jacks 


Film Tube Guards Divider Tips 
You can protect the points of dividers 
by encasing them in a tubular film con- 
tainer or a medicinal-tablet vial before 
you put the instrument in the tool box. 
Open the dividers wider than the con- 
tainer and compress the legs to insert 
them. To keep them under tension, it 
is best to spin the nut away from the 
leg.—Frank La Saracina, NYC. 


Wnen I built my 
carport I knew that 
the footings might 
settle, so I built 
in jacks that would 
keep the posts ad- 
justed. The jacks are 
simply %” galva- 
nized bolts which I 
bent and imbedded 
in each concrete 
footing. Their ends 
were then inserted in 
the posts, which had 
been cross-bored, as 
shown in the draw- 
ing, to allow adjust- 
ment of anchoring 
nuts.—J.. Thompson, 
Chincoteague, Va. 


Tubing Puts Grip on Files 
THICK-WALLED rubber tubing, used in 


machine shops for shock-absorbing 
mounts and rubber rollers, makes good 
nonslip handles for files. If you can’t find 
it in your hardware store, try a machine- 
shop supply house. Cut it to the lengths 
needed, and push it over the tangs. For 
large files, you may have to ream the hole. 
—Theodore Wirbisky, Shenandoah, Pa. 


Tin Cans Sunk Along Concrete Drive Form Postholes for Fence 
TO GE PUNCHED OUT LATER, 


Fe RS 
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Wuen you build a new driveway, you 
can provide for a fence you may want 
later. Sink tin cans, open end down, 
along the edge while laying the concrete. 
Mark each with an X scratched in the 
wet mix. When you want postholes, just 
punch out the tops with a crowbar. 


Carl Kiekhaefer gets more power from his Chrysler-built cars with S-rib Champion spark plugs. 
He’s shown here with two of his big racing winners and part of his remarkable trophy collection 


Big winner in stock car racing 
uses Champion spark plugs! 


‘And Champions can give your car more power, too! If you've gone 10,000 miles 
without a spark plug change, they can increase your road horsepower by 24%! 


Whether you drive for prizes 
or pleasure, Champion spark 
Plugs can give you more road 
horsepower! 

Carl Kiekhaefer and his 
drivers—oneof the winningest 
teams in stock car racing his- 
tory—know this well. That’s 
why they use Champions in 
all their record-smashing 
Chrysler-built cars. (What's 
more, Mr. Kiekhaefer uses 
Champions in every single 
‘one of his famous Mercury 
Outboard Motors.) 


And here's an important tip 
for you! Tests show that if 
you've gone about 10,000 
miles without a spark plug 
change, new Champions can 
give you an immediate gain in 
road horsepower. All major 
makes of cars were tested— 
and the average gain was 24%! 
Replace your old plugs with 
Champions today—and you'll 
feel the difference at once! 


Loox FoR THE S RIBS 


New Powerfie electrode 
stands up better. Photo 
shows how ordinary 
electrode (lef?) burns | 
away. Champion's | 
Powerfire electrode 
(right), after identical 
use, is still good for | 
many miles of power- | 
ful, full-firing per- 


Gus Fixes an Eggbeater 
[Continued from page 144) 


“Try her now,” he said, when the 
plugs’ were replaced. 

Erickson turned her over. The engine 
caught. As it revved up, Gus detected 
a high-pitched, familiar whine. He 
brought his hand down sharply. “Cut!” 
he yelled. 

Knute Hansen, who had sprung for 
the fuselage the moment the motor 
started, halted in mid-stride, swiveling 
about to look at Gus with an agonized 
expression. 

“It’s all right, Knute,” Gus assured 
him, “The starter clutch didn’t disen- 
gage—caused by the cold, probably. Try 
again, Erickson.” 

This time when Erickson engaged the 
starter switch the engine didn’t budge. 
The starter seemed completely dead. 

“What's wrong now?” Gus said anx- 
iously. “Is there any way of starting this 
rig without the starter?” 

“Not a chance,” the pilot told him. 
“It's the starter, or nothing.” 

Gus quickly checked the starter cable 
and switch, looking for loose connections. 
Then he removed the starter, laid it 
down on the floor of the fuselage and 
started to take it apart. 


[ookine down at the damage, Gus 
stood there with the snowflakes 
whitening his shoulders, wondering how 
long it would take them to fight 20 miles 
through the snow to Highland afoot, 
and bring back a pain-racked child to 
his truck. 

When the copter’s starter had failed 
to disengage, the engine had spun the 
armature so fast that one of the wind- 
ings had been thrown from the armature 
core slot by centrifugal force. The wind- 
ing, a piece of copper about a sixteenth 
inch wide by an eighth of an inch in 
depth, had become locked between the 
armature laminations and the field-coil 
pole shoes. It had been broken in two, 
twisted around, flattened to knife-blade 
thinness. 

“We're sunk,” Erickson said woodenly. 

“By yimminy, maybe I better start 
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walking,” Knute Hansen said. Looking 
into the old man’s eyes Gus saw the 
rising panic there, and something else— 
a question. 

“I don’t know, Knute,” Gus said slow- 
ly. “You see, I don’t know just how 
much damage has been done here.” 

“Lay off it,” Erickson said sharply. 
“Tell him the truth. You know as well 
as I do that this starter is completely 
shot.” 

“Maybe,” Gus said shortly, and with 
a pair of side cutters he neatly snipped 
off the broken ends of the armature 
winding, tapped the stub ends down into 
the armature core slot, so that they 
wouldn't strike the field coils, He as- 
sembled the starter, with the armature 
carefully set in a certain position in re- 
lation to the brushes. 

“Try her now, Erickson,” he said. 


EXPRESSION of surprise came 
over the pilot's face as the engine 
turned over, and then caught. The long 
rotor blades over Gus's head turned 
slowly in negative pitch, Knute Hansen 
tumbled into his seat. 

“If you manage to get off,” Gus yelled, 
cupping his hands, “don’t stop that en- 
gine in Highland. It won't start again 
if that starter happens to stop on the 
dead commutator bar.” 

The rotor began to revolve faster. The 
squat, ugly machine began to rock in the 
snow, and Erickson gave her full throt- 
tle. The helicopter lifted, rose above 
the trees, its down-wash temporarily 
blinding Gus with blown whiteness. 
When his sight cleared he could dimly 
see the machine in the storm, high in the 
wintry sky, lined out on a course for 
Highland. 

Gus trudged back to his truck and 
headed back for town. This was one 
service call that would have to wait. 
Then he smiled to himself. If all went 
well, he was thinking, little Inga would 
be back home again in time for the 
Christmas holiday. END 

NEXT MONTH: Gus tames a grease monkey. 


Texaco Tips On Car Cate 


For greater driving safety 


have your car’s underside checked 
carefully for holes in the tail pipe or 
muffler caused by rust or corrosion. 
If any exist, combustion fumes can 
seep into your car—and that’s par- 
ticularly dangerous in winter when 
you often drive with all windows 
closed. Your nearby Texaco Dealer 
will gladly make this check for you. 


For a cleaner, livelier engine... 


use Texaco’s amazing new motor oil—Havoline 
Special 10W-30. It’s light for quick cold starts, 
yet has body to protect against engine heat. 
In any season, it assures clean, power- 
packed performance... added gasoline 
mileage. So change now and change 
regularly to Havoline Special 10W-30. 
I's the motor oil that thinks for itself 
++.saves you thinking about 
seasonal grades. Get it from your 
Texaco Dealer, the best friend 

your car has ever had. 


TEXACO DEALERS In ALL 48 STATES 


Texaco Products are also distributed in Canada, Latin America, and Africa 


THE 
TEXAS 
COMPANY 
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Ir you don't want to dirty a brief- 
case on the floor, or rob valuable 
desktop space for it, screw a large 
cup hook on an inside wall of the 
desk’s kneehole. This holder will 
keep it handily out of the way.— 
R. M. Woodbury, Natick, Mass. 


>>To preveNt children from pok- 
ing into trouble, don’t allow light 
sockets to remain empty indoors or 
out. When a bulb is removed, insert 
a burned-out fuse plug. That will 
keep shock out of finger reach. 


Gun Rack Mounted on Wall Strips Can Be Made to Any Size 


Tuts frameless gun rack is quick to make, lets you 
adjust spacing to suit different rifles, and can be 
enlarged as your collection grows. Two %” hardwood 
brackets are cut out for each gun, then screwed to HH 


batten strips. The battens are then screwed to the 
wall at the right distance, in this case 21” apart. 


Hose Clamp Protects Fingers While Hammering on a Chisel 


In A spot where your fingers might be 
in danger, a hose clamp will make a safe 
holder while hammering a chisel. Tighten 
the clamp around the chisel’s shank, and 
the protruding end of the band acts as a 
handle. You can lengthen this handle if 
you like by pressing one end of a 6” 
length of ¥” tubing over the protruding 
end of the clamp and hammering flat. 


>>>A par of truck clearance lights will 
give your child’s pedal car real head- 
lights. Use the white flush-mount type 
and wire them to a 6-volt lantern battery 
and switch mounted below the “dash- 
board.” A red light will make a taillight. 


210 rorutar science 


FOR REPAIRING RADIO AND TV 


Superior's New Model 670-A Superior’s New Streamlined Model TC-55 


SUPER METER TUBE TESTER 


‘AMD TV TUBES INCLUDING: SEVEN PIM 
4 CoMBNCATION MINIATURES; EIGHT PIM SUBMINARS, 


VOLT-OHM MILLIAMMETER ‘OCTALS AND LOCTALS; NINE PIN NOVALS 
PLUS CAPACITY, REACTANCE, 


INDUCTANCE AND DECIBEL \ ees 
Stparote sockets, ore uted, one 
MEASUREMENTS. ictesch type’ of tbe, bose. Th 
tie Sa, he vache om 


‘ADDED FEATURE: 2 Qi vrart-rowr~ nuement 
Bollt in ISOLATION TRANS- 


ebtolvie minimum. Any pia may be vied es @ Gloment pin and 

‘applied between That pin ond ony other even 
SPECIFICATIONS: 

B.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts 

(A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Yor 

{OUTPUT VOLTS: 0 to, 15/30/150/300/1,300/3,000 Volts 

B.C. CURRENT: 0 to 1.5/15/150 Mo. 0 to 1.5/15 Amperes 

RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms 

CAPACITY: .001 to 1 Mid. 1 to 90 Mid. (Good-Bod scale for 

hacking quality of lacrolytic condenses 

REACTANCE: 50 fo 2,500 Ohms 2.500 Ohms to 2.5 Megohens 

INDUCTANCE: «15 10 7 

DECIBELS: ~6 fo +18 


Frey? 


the alementYarmnating In pin No.7 of « tube i under 
sf vind eh a 


i 


# 


st ee Ware ah 
‘Ste erp eecmmedeee the ester and book ot 


NG ALL ELECTRICAL APPLIANCES 
MOTORS AND AUTOMOBILES 


Superior’'s New Model 70 UTILITY TESTER® 


ir 


As an electrical trouble shooter ‘As an Automotive Tester 

the Model-7( the Model 70 will test: 
1 Heowures AC. ond B.C, Voltages, AC. ond OC. Storoge Bak 
Corrents Resistonees, leakage, tories @ Generators © Storters @ Dis- 


1 Wilmeguore rent consamotion while the opel Seatin ‘Calla'@ Renciotors 
‘© Incorporates a. sensitive ‘Breakers @ Cigarette 
c=: il enone ‘Stop Lights @ Condensers @ 
na Spplioneny, ter a nainy irgclional Signal Systema @ All Lemos 
ake, (000 shea). 


Ain Teed a A one Sk in tid Urano ts le 
Sint Suonas stents Cotte ot hae 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C.0.D. 


oleae 
eet a YES Tite 4 Lenk 155 


“Endless” Paper Pad Rolls Out Shop Sketches Neatly 


You ean keep pencil work at your shop 
bench under neat control with a roll-out 
sketch pad. Attach two angle brackets 
near one end of a wood base, set far 
enough apart to take a roll of wrapping 


One Blow Splits Log Four Ways 


A wooppiLe will climb faster with this 
four-way cutter for splitting logs. It is 
made of four 9” 
lengths of angle 
iron, sharpened at 
one end. They are 
joined back-to-back 
with rivets in coun- 
tersunk holes, When 
placed on a log end, 
one blow quarters 
the wood.—G. H. 
Holden, Chester- 
field, England. 


Rivers, 


we 
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or shelving paper. A bolt through each 
angle will hold the roll in place. Fasten 
down two metal strips (hacksaw blades 
or ti stock are fine) to hold the 
paper flat—C. H. Willey, Concord, N. H. 


Bracket Guards Tool Switch 

I eQuipren my power-tool switches 
with a safety guard similar to those now 
on some new mod- 
els. The guard 
U-shaped bracket 
that fits under the 
nut on the switch. 
You can flip the tog- 
gle to “off” easily, 
but to turn it on you 
must reach between 
the bracket's ears.— 
L. E. Johnston, 
Madison, Wis. 


Pre-Heated Sanding Plate Makes Disks Really Stay Stuck 


BrFore cementing 
sandpaper to a disk 
sander, warm up its 
cold faceplate with 
a heat lamp. This 
assures good adhe- 
sion so the paper 
won't peel off in use, 
—Ken Hadenfeldt, 
Storm Lake, Iowa. 


“My Army Recruiter 
gave me the opportunity 
| wanted” 


..- he showed me how to choose my 
job training before enlistment” 


\d before deciding how to serve, and only 
aining I wanted. My 
owed me how the 
e. And you don't 


Army Recruiter 
Amy lets you pi 
have to enlist until you get a writt 
is there for you. Now I'm becom phy 
and will be able to step into a special you're 
interested in, you can bet the Army . You just 
can't beat the deal the Army offers you. Your recruiter can fix it 
up for you, too. He's a mighty good man to get to know.” 


YOUR ARMY RECRUITER WILL HELP YOU cnataton, Nou Gs 
GET THIS SAME TRAINING PROGRAM 


‘You can get the same deal Bill got by visiting that a place in class is waiting for you. And not 
Your local Army Recruiter. He'll tell you about until after high school graduation do you actu- 
‘the 100 courses to choose from—electronics, en- ally enlist. So get in on this program right now 
gineering, medicine, finance, mechanics—just and prepare for a great future. Just see your 
about everything. When you select your course, Army Recruiter and reserve the course of your 
your recruiter will get you a written guarantee choice—at no obligation! 


SFC. Joel R. 
Army Re 
‘Marion, North Carolina 


Get choice, not chance, from your Army Recruiter 
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>>To patch plastic hose, clean and 
area with two turns of plastic electrical 


Then lay a small flat stick over patch and 
bind on more tape to keep break from twisting. 


q 


Heat Tape Placed Around Freezer Unit Defrosts Refrigerator 


Derrostinc is easier if you wind elec- 
tric heat tape around the refrigerator 
freezer chamber. Install when the unit 
is frost-free, clamping tape (right) while 
214 Poputar science 


Sawhorse Pocket Keeps Saw Handy 


Waen cutting quantities of lumber on a 
sawhorse, it is convenient to have your saw 
in a place where you can reach it. The 
wooden pocket nailed on the horse in the 
drawing does just that. A cleat on the bot- 
tom keeps the saw tip off the floor. 


Rack Holds Sanding Disks 
Hatr of a cake tin on the wall 
of your workshop will make a handy 
rack for sanding disks, Fasten the 
tin to the wall with small nails 
driven through the’ tin’s lip. 


wrap 
tape. 


you put in permanent clips. To use, plug 
into the light socket. The tape is 
proof, but do not let it 
hot spot may burn the i 


sulation. 


A tip for FATHERS 


¥SG| I your youngster has his eye (and his 

\'22)) hands) on your tools, you can make 
~] his Christmas merrier with a grown- 
up gift of a Disston D-23 Hand Saw 
and a Disston Carlson Rule. He'll get a lifetime of 
satisfaction from these fine tools. And both you 
and your son will find you have more family fun 
when you join forces and “do-it-together.” 


A hint for SONS 


Wondering what to get Dad for 

= Christmas? How about Disston D-23 
“&) Hand Saw and a Disston Carlson 
Rule? Dad will really appreciate these 


these and other fine Disston Tools 
‘at your favorite hardware or tool store. 
Stop in tomorrow .. . 


Disston tools make fine gifts 
for the whole family! 


DISSTON CARLSON steel tape 
rules are sturdy, easy to read, 
famous for high quality. The 
#3310 


tip and 
change feature 


fine gifts—and be proud of you for being smart 
‘enough to buy Disston. Disston, you know, is the 
saw carpenters use. If Dad already has a 5}4-pt. or 
8-pt. Disston, get him a 10-, 11-, or 12-pt. for 


fine finishing work. 
family happy, Mom, with Disston 


e tools for Christmas. (It's a good way 


to get some work done around the house, too.) 


AND a word for MOM! 


You can keep all the men in your 


Prices vary slightly in some localities, 


Henry DISSTON DIVISION 


H. K. PORTER COMPANY,INC. 
Philadephio 35, Pa. 
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Care and Feeding 


CRANKCASE DILUTION 


Driving habits can contribute to sludge in your crank- 
case and sluggishness in your engine. ‘Slow speeds and 
short trips Keep the engine too cool to, vaporize the 
normal condensation. Sludge results. You can help 
correct this by 
changing oil 
oftener, draining 
out the water 
with the drained 
oil. Also, you can 
increase engine 
operating tem- 
perature by using 
180° thermostat 
‘use only: perma: SLUDGE IN THE CRANKCASE 
nent anti-freeze. Sluggish operation may also be 
caused by a thermostat which is stuck in the open 
position. “If your water gauge shows engine to be 
Operating at less than 180°, have thermostat checked 
or replaced with a new one. 


MANIFOLD HEAT CONTROL VALVE 


The job of the manifold heat control valve is to heat 
the fuel mixture during engine warm-up, while the 
valve is closed. It should open thermostatically as 
soon as the engine is 
warm, If it is stuck and 
stays closed, the fuel 
stays too hot and too 
lean, the engine may 
miss, the effect of a good 
tune-up be ruined. Don't 
blame spark, plugs until 
you check this valve, 
which is mounted in ex: 
haust manifold below 
the carburetor, (In Ford 
V-8's, it is in the cross- 
over pipe ahead of the 
right manifold.) If you 
find this valve is stuct 
free it by lubricating 
with a mixture of kero- 


MANIFOLD HEAT CONTROL 
sene and soda, or use a good carburetor cleaning fluid. 


YOU NEED THIS FREE MANUAL 


Write for your free copy of “Care & 
Feeding of Engines,” a 24-page illus- 
trated handbook of engine care 
which may save you a lot of time 
and money. When you re-ring, be 
sure to use SEALED POWER 
\-KromeX Ring Sets. Their chrome 
faces fight heat and friction, and 
they seat fast, control oif im- 
mediately, ‘and give you 


double ring Sealed 
a Power, Dept. H-12, Mus- 
gon, Mich. 


Scaled Pewee 
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Marking Off Rough Metal 
Pencit lines will stand out clearly on 


embossed aluminum and other sheet 
metal if you put them on broad chalk 
marks, Wipe the chalk off later with a 
rag or a stiff brush dipped in soapy water. 


Tubing Protects Your Seedlings 
Tue cardboard tubes from paper-towel 
rolls ate handy sleeves for protecting 
tomato and other seedlings from cut- 
worms. Push a short section over each 
plant and into the earth when transplant- 
ing—R. M. Woodbury, Natick, Mass. 


Suspenders Save Plane Blades 

Hanc your planes from quickly made 
suspenders and the cutting edges won't 
get banged accidentally. Fasten a loop of 
stiff cord to a wall with a screw and 
washer. A cleat nailed under the planes 
will keep the blades off the wall. 


New versatile 
Screwdriver Kit only $3695 


It's a %4" drill...a screw setter... power screwdriver! 


Porter-Cable’s amazing new Screwdriver Kit 
gives you three of the world’s handiest tools— 
at a real bargain price, if you act now. 


‘The matchless Porter-Cable drill has all the speed 
and power you will ever need for any kind of 
drilling up to 44" in steel and ¥/” in hard wood, 
‘The unique screw setter attachment drills 
precision pilot holes for the threaded portion 
of the screw, and a larger hole for the shank, 
countersinks for the screw head and 
counterbores for putty and wood plugs— 

all in one easy operation. 

And simply by inserting the screwdriver 
attachment into the chuck, this Porter-Cable 
drill becomes a power screwdriver. It 

performs all your screwdriving needs 

easier, faster than ever. 


‘This amazing screwdriver kit helps you 
get professional results in furniture-makinj 
home improvements, fine cabinet work ani 
work of every kind. Save $5.00 if you buy mow. 


SEE You 
+ PORTER-CABLE MACHINE CO, 

“shop 2 615B N. Salina St., Syracuse 8, N. ¥. 

5 Please send me complete information on Model 


SPECIAL INTRODUCTORY OFFER! 


Model 161 Screwdriver 
Kit, complete with adjust- 
able Screw Setter (for No. 
8 screws) and Screw L 
attachments with slotted 
screw bit and Phillips bit, 
and Carrying Case con- 
structed of strong, welded 
steel, 
$41.95 value... 

vow oly $30 
Offer expires 


mm. 3.1, 1957 


MAIL COUPON TODA 


peate 


161 Screwdriver Kit and name of my nearest dealer. 


Name 


Porter-Cable 


Address = 
Ciry___Zone___State. 


In Canada: write Porter-Cable, Led., Box 5019, Ont., Canadian prices 
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t TOOLS 


the ideal gift for mE 
MECHANICS - MACHINISTS - CRAFTSMEN 


HOBBYISTS - STUDENTS 


3 


For that man or boy who works with tools 
— on the job or as a hobby — there's no 
finer gift than genuine Starrett Tools. Your 
Starrett distributor or tool store will gladly 
suggest appropriate items. 


AE 11 LAA YY A 


- 


2G Mos A3ORL 0-1" Micrometer 


3000 GIFT IDEAS 


‘Your Starrett distributor or rool store will gladly 
show you these and more than 3000 other gife-worthy 
items in the complete Starrett line. Or write for 
‘Searrett gift suggestions folder. Address Dept. PS 


THE L. S. STARRETT COMPANY 
Athol, chusetts, U, S. A 


MECHANICS HAND MEASURING TOOLS AND PRECISION 
INSTRUMENTS = DIAL INDICATORS + STEEL TAPES 
PRECISION GROUND FLAT STOCK + HACKSAWS. 
HOLE SAWS + BAND SAWS + BAND KNIVES 
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Blow That Stud Down! 


[Continued from page 157] 


each series of studs. caliber car- 
tridges for %”-diameter studs and .32- 
caliber cartridges for %” studs. 

Various combinations of studs and 
powder charges are recommended for 
different fastening needs. Studs with 
smooth shanks are for concrete. Those 
for steel are knurled. At the start, it’s 
best to fire a test shot or two, trying a 
light charge first. The bigger charges are 
used when you want a heavy stud to 
penetrate deeper, or when shooting 
through hard material. 

Ordinarily, each — stud-and-powder 
combination will shoot all the fasteners 
to the same desired depth. If there are 
hard or soft spots in the work, you can 
sw ia to a stronger or lighter powder 
load. 

In the case of the concrete-block wall, 
it’s best to experiment on a spare block 
first to make sure that the stud won't go 
through. Also try to space the studs so 
that they hit the webs where the blocks 
are solid, not the core hol 

To fasten “soft” materials like wood, 
fiberboard and light metal to steel or 
concrete, small metal disks are supplied. 
The disks fit into a recess in the barrel 
and form large washers when studs are 
driven through them. They also prevent 
cracking when a stud is driven directly 
into concrete and help “slow down” a 
stud when even the lightest charge 
proves too heavy. 

Interchangeable barrels. Some. bi: 
guns can be adapted to take several sizes 
of studs and powder charges. One 
ber model, for instance, has a screw- 
in-barrel that can be replaced with a 
iber conversion kit so that you can 
use the larger ¥” studs. 

This larger barrel also has a special 
“step-down” bushing so that you can still 
use .22s where they will fire the bigger 
X” studs satisfactorily, or where you may 
need a lower powder charge to handle 
a light job. 

Other guns take cartridges up to .44- 
caliber—and that, brother, is big-game 
shooting END 
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GENERAL ELECTRIC HI-FI MEANS 


ENDURING MUSICAL ENJOYMENT! 


Gr 
GOLDEN CO-AX 


pena Loveliest of all—the gift of great music through the 
Toodepeckor Awakened for you in new splendor by the 


-Fi. Here are components 
designed for a lifetime of superb musical enjoyment. Ideal 
for anyone who appreciates the finest. 

The incomparable General Electric cartridge puts new 
brilliance in your recordings at modest cost. Rangit 
ward, you'll find General Electric speakers, the sensational 
20-watt Amplifier and Pre-Amp, and other superb compo- 
nents each adding in its unsurpassed way to a quality of 
reproduction famous in professional circles. Fortunately, all 


Combines a 12- 
inch woofer, a 2%- 
inch tweeter, and 
built-in. electrical- 
mechanical crossover system. Handles 25 


‘eats of power: Disestion ius 
esponse 4010 15,00 cycles, S4K9S 


Department, Section R61126, Electronics Park, Syracuse, N.Y. 
G-E CONVERTIBLE 


20-watt Amplifier and Pre-Amp 
Dual chassis design for independent in- 
stallation or use ax a complete unit. This 


flexible, low-cost component ¢gags 


provides? panel-mounted controls. 


Progress 's Our Most Important Product 


GENERAL @@ ELECTRIC 
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> for hobby workshop 
ani Kitchen 


SHARPENS 
TOOLS, CUTLERY, SCISSORS 
BY GENTLE HONING = 

NOT HARSH GRINDIN 


Here's the smooth, gentle honing action 
of a fine-grained oil stone—harnessed to 
a precision engineered electric motor | 
geared to turn the stone at the correct | 
speed for perfect honing, instead of harsh 
grinding that wears away and misshapes 
blade edges (see microphoto). Adjust- 
able tool rest and angle guide assures 
accurate honing. Two-purpose stone has 
fine and extra-fine sides. Size 4” high x 
6%". Price: $19.95. 


| 

Unretouched microphotos | 

of knife blades | 
magnified 120 times. 


ORDER BY MAIL 


under full money-back warranty, oF at your favorite store. 
WARREN SALES COMPANY 
Box 161H, Cranford, New Jersey 
Manufactured by E. F. Britten & Co., Inc. « Cranford, N. J. 
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| forth movement 


| volved with the music itself at 


How to Choose the Right Tone Arm 
(Continued from page 180] 

one degree. But any pantograph needs 
extra pivots, which may get out of whack 
from wear or abuse. The B-J pivots are 
ingeniously arranged so that the counter- 
balance weight does not increase the lat- 
eral inertia of the tone arm, This feature 
improves its performance on eccentric 
records. 

Whatever the type of tone arm, 
there are some other mechanical points 
worth a close look. Some make the arm 
more convenient to use, others affect per- 
formance. 

Vertical pivot. When a warped record 
(most are slightly warped ) causes a tone 
arm to rise, the s pushed ahead in 
the groove; when the stylus rides down 
the warp it is dragged back. This motion 
of the stylus relative to the groove causes 
a wailing “wow” sound. The back-and- 

least if the vertical 
pivot is set far back from the stylus and 
close to the record. 

Static balance. Lf the tone arm is exact- 
ly balanced on its lateral pivot, it won't 
swing by itself if the pivot is tilted. Some 
tilt is almost inevitable, and static bal- 
ancing prevents the tone arm from trying 
to push itself across the record. 

The vertical stop built into a number 
of tone arms prevents the stylus from 
banging into the turntable surface. The 
arm can drop no lower than is necessary 
for contact with the record, 

Resonance. The tone arm gets in- 
a particu- 
lar low pitch, when the weight of the 
arm vibrates in sympathy with the 
spriny up. All the tone arms that 
we checked were okay on this point, if 
used with flexible—highly compliant— 
pickups (compliance of 2.0 millionths of 
a centimer per dyne or better). Their 
resonances would occur below 20 cycles, 
the lowest pitch likely to be found on a 
record. In fact, these arms could be 
made considerably lighter, for use with 
the better pickups, without running into 
resonance trouble. Less weight would 
improve performance on warped or ec- 
centric records. END 


with a DREMEL 


Straight-Line Action Sander 


“Hie 
Protessionat experts sand with-the-grain of 
the wood, to get a velvet finish. And that's the 
way you sand, when you use a Dremel Straight- 
Line Action Sander. 


Sands in @ Straight Line 
‘The Dremel duplicates the back-and-forth mo- 
tion the old-time craftsman always used when 
he sanded by hand — before he had a Dremel. 
‘That's the secret of getting a finish that is 
smooth as glass. 

Other sanding motions sand across-the-grain 
= leaving scratches and orbital swirls. These 
become especially noticeable when you stain, 
varnish, or lacquer and spoil the finished ap- 
pearance of your wood. 

‘That's why so many experts — and novices, 
too—insist on a Dremel for sanding woodwork, 


furniture, cabinets, boats, wood paneling, and 
many, many other projects. 


You Can Polish, Also 
You're not limited to sanding, with a Dremel, 
You can remove the sandpaper and slip on a 
polishing pad. 

Then you're all set for speedy, effortless 
polishing of furniture, your automobile, or any 
other waxed surface. 

Dremel Straight-Line Action Sanders are 
available in three sizes. See your local power- 
tool dealer and ask for a demonstration. Com- 
pare with other makes for price, performance 
simplicity of construction, and ease of hat 
dling. A close-up comparison will convince you 
that a Dremel is your best all-around buy. 


See the Dremel at your hardware store. 


Give a Dremel! Sander this Christmas. 


rough, medium, or fine sondi 1 
ROTARY MOTOR will not stall or burn 


only {less case) — $19.95. 


‘ 
Broiects. Eory to vie. We 
includes steel corryin 


pod, message pad. $14. 
2 
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Mammoth 
1957 Wholesale 
Tool Catalog 


TOOL CATALOG 


N 

FANS, 

FOowER roots, 
TORS, 


NO INVESTMENT REQUIRED, 
YOU NEED. 


ars 
MUUON “bowaR” inven. 


TORY AT YOUR FINGER TIPS. 


ENCLOSE $1.00 FOR 
DEALER'S 1957 MAM- 
MOTH TOOL CATALOG. 


SILVO_ HARDWARE COMPANY 
Dept. PS-12, 108 Market St., Philadelphia 6, P 


222. sorutar science 


Inside the 1957 TV Sets 


special tubes that were developed for it. 

Smart shoppers used to ask how many 
tubes a TV set had. Nothing will fool 
you faster today, for the vacuum-tube 
people now combine two or three sepa- 
rate tubes into one. Crystal diodes also 
replace some tubes. So the chart indi- 
cates tube functions—the number of tube 
jobs performed in the set. The more tube 
functions, the better the set ought to 
work. 

What kind of picture. The brightness 
you get depends greatly on the high 
voltage on the picture tube, with the 
small-screen portables needing much less 
than the standard 21-inchers. An alumi- 
num coating on the face, now practically 
standard, helps here, too. 

Nearly everything in the works affects 
the fine detail your receiver can display, 
but two clues to quality are the number 


NEXT MONTH... 
Art Margolis solves the mystery of the 
electrocuted TV sets—and gets into 


some narrow scrapes himself. 


of intermediate-frequency stages, which 
amplify the picture information, and 
the intermediate-frequency bandwidth, 
‘h establishes limits to picture detail. 

Most portables have only two IF 
stages, most standard sets have three, 
and a few quality receivers have four. IF 
bandwidth need not be greater than four 
megacycles—that’s as much picture de- 
tail as the transmitter puts on the air. 

Interference. A whole raft of circuits 
is engineered into a TV to keep out elec- 
tromagnetic waves that did not come 
from the transmitter. You should look for: 

* FM traps, which stop signals from 
FM radio stations; 
igh-pass filters, which keep out 
short-wave radio signals; 

IF traps, which protect the sensitive 
intermediate-frequency amplifier; 

* Adjacent-channel traps, which guard 
a weak signal on one channel from a 
strong one on the next channel. (These 
ed e 224 


Cont 


_ You have inore to say about 


‘One of America's top professional drivers for over 
25 years, three-time Indianapolis S00-mile winner. 


lays on importont part in your car's gas 
ion. Stock cars ore built for peak e' 


"A pro knows it doesn't pay fo race away from 
stops. Accelerating hard in low gears eats holes in 
08 mileage. And it's not worth the wear on your 
‘engine ... you get there just as s00n taking it easy.” 


When tune-up time rolls around for your car, be sure to see 
1 Carburetor specialist. He is theroughly trained 
of corburetion by GM and UMS experts. He'll 
ive your car the kind of care that only @ factory-rained 
mechanic can. When it comes to long life and dependable 


“And to be wre you have the final say on gas 
mileage, have your corburetor and other vital 
‘engine ports checked regularly by a factory-trained 
mechonic. Don't wait until your car starts to act upl” 


service, he knows that Rochester Carburetors are second fo 
none. They're precision-built for top performance on high- 
compression engines. And Rochester Carburetors 
just the right mixture, at just the right time, tos 
extra mileage out of every gallon of gas. 


Standard equipment on Cadillac, Buick, Oldsmobile, Pontioe and Chevrolet. 


CHESTER 
ARBURETORS 


ROCHESTER PRODUCTS DIVISION OF 
GENERAL MOTORS CORPORATION, ROCHESTER, N.Y. 
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YOU NEED THESE 


BASIC time AND 


MONEY SAVERS 
FOR YOUR 


HOME SHOP 


56 “some 


With this superb jointer-planer you can 
plane, end-joint, tongue, bevel, or rabbet 


wood of any size with unequalled accuracy, 
ease and safety. Satin-smooth, ripple-free 
finish. Larger table and fence, heavier 
solid-steel cutter-head spindle. This is the 
jointer-planer you need to give your work 
that professional quality. Ask any ex- 
perienced woodworker. Write for descrip- 
tive literature. 


TILT/ ARBOR 
SAW 


With this precision ATLAS 10” circular 
saw you can do almost every basic wood- 
working operation faster, more accur- 
ately, and with greater safety. You can 
crosscut, rip, miter, dado, and shape with 
greater ease, precision, and smoothness. 
Unexcelled for general carpentry, this 
great: saw also gives you versatility you 
need for fine cabinet work, built-ins, trim, 
and furniture projects. It’s the only saw with 
rigid triangular arbor support, balanced 
tilt mechanism, bigger arbor, push-pull 
depth and angle control, and 
double-locking lift-off fence 
with vernier control. 


Write FOR FREE CATALOG 


12-25 N. PITCHER ST., KALAMAZOO, MICHIGAN 
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Inside the 1957 TV Sets 
[Co irom page 222) 


are not needed if all the stations you 
watch are about equal in strength.) 

* Noise killers, which stop interfer- 
ence that might upset the synchronizing 
circuits. 

One source of interference is being 
eliminated this year by government 
edict. This is the bar pattern that one 
receiver puts on the screen of another 
one nearby. You should find pasted to 
the back of a new TV a label guarantee- 
ing that the set meets Federal require- 
ments limiting the amount of radiation 
it generates. This improvement protects 
your neighbors but doesn't help you un- 
til your neighbors also buy new sets. 

Stability. To keep picture quality con- 
stant despite variations in the signal, all 
sets have automatic gain control ranging 
from simple derived types to fast, ac- 
curate keyed types. Keyed AGC is more 
effective at preventing the fluttering pic- 
ture caused by a passing airplane. 

Since a very strong signal may over- 
load the AGC, it may be adju: 
continuously variable control naturally 
provides more accurate adjustment than 
a simple two-position switch. 

Transformers. Whether a set has its 
tube filaments wired in parallel and 
powered through a transformer, or wired 
in series without a transformer, matters 
little except in servicing. In transformer- 
less sets, burned-out tubes are harder to 
find and the chassis is electrically hot. 

This year a few more manufacturers 
eliminated transformers, but one of the 
biggest-RCA—reversed the trend. All’57 
RCA receivers, even portables, have 
transformer-fed power supplies. 

Now about that color. The Very Im- 
portant Shows this year will be telecast 
in color, and there'll be some color to 
watch ‘most any night. (You can see 
them in black-and-white anyway, of 
course.) A good 21-inch color receiver 
can be had for less than $500. About 
60,000 people made the plunge in the 
first six months of '56, and the figures 
are still continuing to climb. Want to 
shake the piggy bank again? END 


IDEAS FROM WELDWOOD 


‘The Sail Scooter. Sporty soller you con build ot 
lowest posible cov Sal Scooter fr portable, 
an be Carried on lop of your car. 


TV and Hi-Fi Enclosure. Cobinat (ight) hos 
tummoble, spoce for hner, omoifien Cabinet Hel 
‘Center holst TV se. 


hola spect 
Byestep diroetions. 


This month's hint 


+ you don’t have a vise—or four 
hands—nailing together picture Q. 
frames or anything else with 
mitered cornei 
To make the job easier apply 
Weldwood Contact Cement to all 
joints and let it dry (follow direc- 
tions on container). Then, simply 
press the pieces together. The 
frame will bond instantly and 
solidly and you'll have no trouble 
putting in necessary nails. 
D. H., Lumberton, North 


ash, 
Weldwood’ 


A product of 
United States Plywood Corporation 
Weldwood—The Best Known Name in Plywood 


‘Sportman’s Cabinet. 2-sded cableat on swivel 
‘base, One side holds clothes, hoes, etc. Opposite 
side for Yocke, elles, sels. 


doing cabinetwerk at 
home. What kind of plywood is 
a problem. beat? 

A. You can use fir, pine or less grain 
hardwood plywoods (like ma- 
hogany, oak, ete 

woods are the best lo 

But, if you're going to pa 

atip from cal 


Projects of the Month 


This month we're suggesting 
four money-saving projects. 
They're all simple to make with 
Easi-Bild patterns, and Weld- 
wood plywood. 

Fasi-Bild* patterns are full 
sice, You just trace the pattern, 
cut out the pieces, and assem- 
ble. If you know a saw from a 
hammer, you can build any of 
the 250 Easi-Bild projects. (See 
coupon for details.) 

When you send for the pat- 
terns, or buy them at a store, 
you'll see the name "Weld. 
wood” on the list of materials. 
In top grade plywood . . . in 
beautiful hardwoods . . . in fine 
ishing materials like Firzite® 
and Satinlac® . .. and in glues 
andContactCement, Weldwood 
products are favorites of ama- 
teur and pro, For any project 
—any need—rely on Weldwood 
products, and the dealer who 
sells them, 
<7, tae a Pater Cm, 


The Weldwood Question Box 


Craftsman Pine Plywood. It’ 
easy toworkand paint.There’s 
no discoloration and much 
*'showthrough.” 
WeldwoodOldCraftsman Pine 
doesn’t need as much sanding, 
paint or painting time, 

The choice of material 
up to you, But remember— 
the “pros” pick pine! 


United States Plywood Corporation, Pattern Dept. 
P.O. Box 215, Pleosantville, New York 
Ploote send me the following checked Hem 
#Z72-TV ond Hii Erclowure ($1.00 
1—Kitchen Bore ond Well Cabinets ($1.00) 
er ($1.50) 
‘sCobieet ($1.00) 
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at dealer's pi 


es 
BUY, ct from MASTER MECHANIC factor; 
MASTER _MECHANIC’S DC ARC WELDERS 


EARN 
BIG MONEY! 


Save expensive 
repair bills 


se °. 7 
MASTER MECHANI 
be Be 


MAKE STRIPES with 
new PAINT PEN 


SComBinaTioNse 
WENDELL MFG. CO. 
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4224 LINCOLM AVE. Dept. 
‘cMIcAgo 18, ILLINOIS. 


Fastcs! Sub Points to Future 
[Coutinued from page 85) 

beneath the sea, they could, Admiral 

Mumma says “roam the oceans of the 

world at will to launch deadly weapons 

against targets far inland.” 

Far more potent, those 1957 subs will 
be much less vulnerable than battleships. 
Besides their speed and maneuverability, 
they will be able to dive below any 
depth at which they are likely to be 
reached by bombs or depth charges, 
too deep even for most sound apparatus 
to locate them accurately. 

The men who designed the Albacore 
knew that two forces impede a sub- 
marine: 

© Skin friction. To overcome this, the 
sub’s outside was made as smooth and 
as small in area as possible. 

© Eddy-making resistance. To over- 
come this, all appendages (fins, for in- 
stance) were streamlined or were dis- 
pensed with. There is no flat deck atop 
the ship. Her circular hull section also 
offers the greatest resistance to the high 
pressures at great depths. 

The Albacore glides through the 
water like a porpoise. Once, when her 
propelling screw had been removed, she 
was being towed beneath the surface 
by a vessel upon it. The surface ship 
stopped; the Albacore slid right on past. 

“Look at this stubby, round hull,” 
Skipper Boyes says, as he shows you a 
model of his ship. “That, I believe, is 
the fashion of the future. The style is 
going to be short and plump.” 

He thinks that not only will future 
submarines and battleships look like the 
Albacore, but passenger ships, freighters 
and tankers will, too. He thinks the day 
will come when almost all vessels will 
travel beneath the sea—not upon it. 

The reason is simple. It is almost im- 
possible to improve the performance of 
surface vessels any further. A surface 
ship is held back, like a submarine, by 
skin friction and eddy-making resistance, 
but in addition by pitching (a bronco- 
bucking swing of bow and stern), heav- 
ing (the rise and fall of the entire hull), 

[Continued on page 228] 


» | gastest-curmine 416 
SAW jin iis field. Ex 


NEW. DRILL-SAND-SAW_ iT. 
Includes ‘Dyno Mite’ Drill. 


sand 
Tool kit S4n95 brill Kit 


Whether you're 
giving or getting — 


aril, 6° sander, | 
8 polisher 


ment. - + S195 ADD THESE AND MANY OTHER 


ond 2 
Wo. 2140 die ‘Saw Attach= 


ATTACHMENTS AS YOU NEED THEM. 


MILLERS FALLS 
DYNO MiTE POWER TOOLS 


west Power Tools Made 


FOR HOME AND INDUSTRY 


cira ~ Plane 
gases” 2555-23530 


: MILLERS FALLS COMPANY, Dept. PS-17, Greenfield, Mass. 
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Smooth Engine Power 
calls for Quality Bearings... 


FEDERAL-MOGUL 
QUALITY! 


Federal-Mogul engine bearings are 
first choice for replacement in com- 
mercial vehicles and industrial en- 
gines. They are preferred by men 
who know their business . . . and 
their bearings! In your car engine, 
too, Federal-Mogul bearings re- 
store smooth power, lively pick-up 
and economical operation. They 
are engineered for dependable per- 
formance! 


FEDERAL-MOGUL SERVICE 
Federal- Mogul -Bower Bearings, Inc. 


Ask your Mechanic! 


DERA 


RESEARCH + DESIGN * METALLURGY 
PRECISION MANUFACTURING » SERVICE 
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Fastest Sub Points to Future 
[Continued from page 226) 
wave-making resistance (a surface ship’s 
own bow waves hold her back), and the 
opposition of surface winds, heavy seas 

and storms. 

All this makes the sea surface too 
much of a hydrodynamic mess, (On top 
of the water, even the Albacore’s per- 
formance is so-so.) Possibilities are far 
brighter for speeding up ships that 
travel about 200 feet down, What has 
been done with the Albacore is only the 
beginning. 

Ships patterned after her may make 
80-knot, 35-hour voyages from New York 
to London. 

Undersea travel would end disrupted 
schedules. Today even the Queen Mary 
and the United States sometimes have to 
turn back from storms. “In the day of 
undersea liners,” says Boyes, “you'll set 
depth and course and let the automatic 
pilot take you across the ocean.” 

If that day comes, you'll fly through 
the sea with the greatest of ease. I felt 
less motion in the Albacore than in any 
boat, ship, plane, train or car I ever 
traveled. ; 

Only climbs, turns or descents might 
make it necessary for you to hang on or 
to watch your step. But a passenger sub 
presumably would not do acrobatics any 
more than a commercial airliner does. 

“It seems to me,” says Skipper Boyes, 
“that men are going to move out into 
space and down into the ocean. I think 
the ocean will be first—and on a larger 
scale.” 

Sub-sea liners would mark the greatest 
change in ships since the switch from 
sail to steam. Underwater tugs could 
haul freight barges at 15 to 20 knots. 
Submarine salvage vessels could snatch 
valuable cargo from depths inaccessible 
now. Underwater rigs might tap oil 
fields under the ocean floors. 

Admittedly all this is a long way off. 
Meanwhile, there is at hand one solid 
and comforting fact: By far the world’s 
fastest and most capable submarine does 
not belong to any probable enemy. She 
is one of ours. END 


A Christmas Gift 


you'll both enjoy 


Here’s a gift kit built around the Stanley 
Router that makes working together easy and 
fun. It includes the big 2 hp router that does 
90% of all woodworking jobs, 5 most use- 
ful bits, a straight and circular guide, an 
instruction manual and 4 free Easi-Bild 
patterns of things to make. Ask at 
your hardware store for Stanley 
Router Gift Kit — 


only 


*6'7 


complete 


Another fine gift 
for the man of the 
house is this new 
Stanley 6%” heavy duty 
builders saw. It is powered 
by a completely ball bearing, 
Stanley-made motor. The exclu- 
sive “Motor-Saver” Drive protects 
this power against the shock of sud- 
den impact should blade strike a nail 
or other foreign object. H68 makes all 
cuts necessary to build a standard home. 


only ®G 4.25 


Specify Stanley at your hardware 
store. Your dealer has these fine tools 
or can get them for you. For free 
catalog No. 400, write Stanley Elec- 
tric Tools, Division of The Stanley 


=a Works, 63D Myrtle Street, New 
= Britain, Connecticut. 
Cutting a 2 x 4 at 45° 


STANLEY 
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Locomotive That Shifts Like a Car 
fcr from page 


goes into its rock-and-roll. Fireman Mc- 
Court shows you how to stand on the 
pitching deck—legs astraddle and knees 
slightly bent. It works. 

A sudden loud explosion comes from 
under the engine, like a gunshot, “Tor- 
pedo!” the fireman says. It’s a warning 
left by the train ahead to proceed with 
caution. But signals ahead cancel it. 

As the air horn blares for grade cross- 
ings, your auto-conditioned viewpoint 
changes. Many crossings are blind and 
without flashers; only the horn warns 
motorists off the track. You resolve to 
have car windows open and the radio 
low at unprotected crossings hereafter. 

Even where the train is in plain view, 
some drivers put on a spurt to beat it 
across. This trip, they all make it. One 
dashing soul pulls up almost on the 
track, then backs away. McCourt grins. 

“People are funny,” he says. “Even 
when they're walking, they'll run across 
in front of the engine, and then stand 


on the other side to watch it go by.” 

Riding the cushions part of the way 
back, you find the reclining-seat coaches 
much smoother than the engine. 

Each car has a single axle at one end 
only, and rides piggyback upon the next. 
With this setup, you'd expect cars to 
kneel down like tired camels when un- 
coupled. Instead, two dolly wheels come 
down to hold the axle-less end up. 

Connecting two air lines, 42 circuits 
and a three-phase 440-volt power line 
between each two cars sounds like a 
yardman’s nightmare. But it all happens 
automatically—and for good measure, the 
air draws up those dolly wheels. 

Getting off at Cleveland, you ask 
Fred Kurtz, Baldwin engineer on the re- 
turn run, how much fuel oil is used. 

“We haul nine cars and 392 passen- 
gers,” he says. “For the 520-mile round 
trip, we take on 500 gallons.” His eyes 
twinkle. “How much gas would your 
car burn to carry the same load?” END 


$ 


Your old hand or power saw (any make or 
condition) is good for a $6 trade-in allowance 
towards purchase of the amazing new Syncro 
“210” True-Cut Jig Saw at your tool dealer! 
This husky, massive, precision-built saw has 
big 15” th }0'sq. in. table—cuts 1%" 
wood accurately—curved or straight! Pow- 
ered with famous Syncro’ Reciprocating 
Motor—greatest achievement of power re- 
search. No belts, cams, gears. No rotating 
parts to wear out. Motor guaranteed against 
urn-out during ownershi 

See your tool dealer today—trade in 
hand saw and save $5! Offer ends 
1956. 


SYNCRO CORPORATION - 


jour old 
ec. $1, 


DEPT. B= 


00 FOR YOUR OLD HAND SAW 
OR POWER SAW! 


ANY MAKE OR CONDITION! 


$.FOR $ OUT-CUTS ALL OTHERS +! 


SYNCRO = 


210 JIG SAW 
* OXFORD, MICHIGAN U.S.A. 


WORLD'S LARGEST MANUFACTURER OF RECIPROCATING MOTORS 
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This is the '57 
that gets whistles from engineers! 


Fuel injection on expensive foreign cars is an achievement—but in Chevrolet's 
class it’s close to an industrial miracle! That’s one of the big things that have 
engineers excited about the’57 Chevrolet. But look at some other precedent-breakers: 


ix through four V8's 
with Ramjet fuel injection,* the top engine 
in the line produces an astounding 283 h.p. 
from 283 cubic inches! . . . one horsepower for 
each cubic inch! ‘That's terrific efficiency! 


Two automatic drives. One of the 
world’s best-tested automatics, Powerglide.* 
And a brand-new torque converter, Turbo- 
glide,* with Triple-Turbine take-off. There’s 
even a new position on the quadrant—Hill 
Retarder—that adds the braking power of the 
converter to that of the engine on hills. 


And 
Chevrolet uses softer tires with only 22-pound 
air pressure for a better ride, And there's better 
traction, too, that enhances Chevy's superior 
weight distribution. 


Integrated bumper-gr 
‘styling. Smooth and clean, with no separate 
bumper hung on as an afterthought, it delights 
the eye. And there’s no clutter of small pieces 
and fastenings to get loose and rattle. Chevy’s 
tail assembly also follows the same modern 
trend for that tailored-in-steel appearance. 
*Optional at extra cost. 


From the ’57 Chevrolet's bold prow to the tip of its flight- 
flared rear fenders everything bears the stamp of advanced 


engineering . 


. engineering that must be seen and sampled 
by anyone interested in tomorrow's automotive design 


Chevrolet Division of General Motors, Detroit 2, Michigan. 


no other plier 
does so many jobs 
sO WELL 


CHAN we LOCK 


No. 420 


GRIPS LIKE A PIPE WRENCH | 


Help yourself to a Channellock No. 
420... . the handiest plier of them 
all. With this handy plier, you ean + 
grip anything from a cotter pinto 
a 1%” hex nut. And what gripping 
power! Just like a pipe wrench. 
What's more, Channellock is 
streamlined . . . easy to use in 
 hard-to-get-at places. This all 
| "round usefulness is the reason why 
Channellock is the favorite plier of 
| eraftsmen everywhere. It'll be your 
favorite, too. ... for the same rea- 
son. Ask your hardware man for 
a Channellock No. 420. 
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You Drink 
89) 


the equivalent of two or three cocktails 
or highballs we react a trifle more slowly 
to the sudden flash of a light or the ring 
of a bell, and that we do not type, sew, 
add, memorize, sort out cards or do other 
such tasks quite as well. 


GINCE our center of judgment is de- 
pressed, however, we are likely to 
think we can do everything better. When 
is comes to driving after a few drinks, 
the chief danger may well lie not in the 
fact that our reaction time rises—as it 
does—but that our confidence zooms. For 
the overconfident driver takes chances. 

Incidentally, the Uniform Vehicle 
Code says that if the concentration of 
alcohol in your blood is under .05 per- 
cent, you are assumed to be sober. This 
is the level a 150-pound man generally 
reaches with two cocktails or three cans 
of beer before dinner, or twice as much 
after. Actual intoxication—drunkenness— 
starts with a level three times as high. 

Hangover? 

Dr. Greenberg once tried to induce 
this painful state in some of his graduate 
students by giving them a pint of whiskey 
apiece. No luck. It knocked them out, 
but in the morning, aside from queasy 
stomachs, they felt all right. 

“They did not have what the average 
person means by a hangover, because 
they had not gone through the whole 
fatiguing process of a party—too much 
eating, too much smoking, too much 
horsing around and then too little sleep. 
They had simply had their drinks and 
fallen into bed.” 

‘There was another reason. Hangovers 
can be at least partly psychological; if 
you feel guilty about your drinking, it 
hits you worse. These men had downed 
their alcohol as a research project and 
their consciences were clear. 


BESIDES deadening us to the effects 
of fatigue, too much alcohol upsets 
our electrolyte, or mineral, balance. Some 
of the water inside our tissue cells flows 

[Continued on page 234) 


Whatever your business... 


you save money with stapling 


Below you see five of the vast number of busi- 
nesses which report savings with Bostitch sta- 
pling. In shipping, Bostitch provides quick, 
easy carton closures—on seams, tops and bot- 
toms—that actually strengthen the cartons. In 
production, everything from paper to sheet 
metal is fastened with Bostitch equipment— 


These steel freezer cabinets, 
once spot-welded, are now wire 
stitched. “Bostitch method trims 
fastening costs by 75%.” 


Roofers use heavy-duty Bostitch 
stapling hammers to lay asphalt 


shingles on new roofs. “Four 
times faster than nailing.” 


wal 


Wr © 8 


A 
“Twice as many boxes can be 
stapled in an hour, with only genv 
two-thirds as much manpower.” Bo 

Staplers take up less floor space. 


speeding output, cutting costs. A Bostitch 
Economy Man will be glad to help with your 
fastening problems. He's one of 375 trained 
fastening specialists working out of 123 cities 
in the U. S. and Canada. Over 800 different 
models of Bostitch staplers use 200 types of 
staples, tailored to the job. 


Air freight bills stapled to cor- 
rugated containers with new- 
type tacker “hold better than 
with tape at 1/10th the cost.” 


wll 


For greatest savings, use only 
ine Bostitch staples in 

itch machines. They're pre- 

cision-made to work together! 


FIND HOW TO CUT COSTS in your business; attach this coupon to your business letterhead and mail today. 


BOSTITCH 


Position 


Zone. State 
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ware, 


$159.50 “rs 


Mobile workshop 


preferred by professionals 
Gift idea by YATES-AMERICAN 
/ Quickest change-over from saw to 
jointer to sander. 
2Compactness with capacity. 


S Quality features—patented feather- 
touch rip fence. 
Take a cue from the craftsmen. See 


your Yates-American dealer today, or 
write for colorful catalog. 


BELOIT, WISCONSIN 
Department P, 782 N. Fourth Street 
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through the walls, taking potassium, so- 
dium and other minerals with it, and 
joins the water outside the cells. That's 
why hungover people have a thirst, but 
drinking quantities of water before go- 
ing to bed won't help, because the stuff 
won't stay in the cells, where it’s needed. 

Contrary to general belief, little water 
or mineral matter is lost in the course of 
heavy drinking but the balance remains 
upset until the alcohol is burned up. 
Neither exercise nor any other measure 
known will hurry this burning process. 

Does drinking warm you up? 

You only think so. Blood vessels tempo- 
rarily dilate and carry more blood. Those 
near the skin give off heat to the outside. 
You feel it as an increase in heat; actu- 
ally you are losing heat, In heavy drink- 
ing, this heat loss can be dangerous. 

What about the permanent effects of 
drinking? 

“In the moderate drinker,” states Dr. 
Greenberg, “we haven't found any.” He 
defines a moderate drinker as a person 
who seldom takes more than a few drinks 
a day, and whose drinking does not get 
him into trouble. 


/ALCOHOLICS-people who can’t stop 
after a few drinks—are another mat- 
ter. Their excessive consumption of alco- 
hol cuts down their normal intake of pro- 
tein, vitamins and minerals, so they often 
suffer severely from nutritional deficien- 
cies. Most of them have a disturbed liver, 
too; about one in 12 gets cirrhosis of the 
liver, and one in 10 delirium tremens or 
some alcoholic mental disease. 

“Present scientific knowledge,” Dr. 
Greenberg reports, “provides no physio- 
logical explanation of why some people— 
four million out of 65 million drinkers in 
the United States—become alcoholics. We 
have to handle it as a personality prob- 
lem.” 

What about the argument that with- 
out alcohol there would be no problem? 

“The evidence down through the ages 
is all against that,” he answers. “The 
problem isn't alcohol; it’s people.” END 


BUILD YouR OWN Elecite Yorce. HI-FI SPEAKER CABINET! 
Assemble a Unique Corer Folded Horn 


Electro-Voice KD Kits make it easy to build any of seven single 

‘or multiple-speaker high-fidelity speaker enclosures. Kits contain 

everything you need, pre-cut, partially assembled pieces, glue, 

screws. Priced from $26 (the Baronet kit) to $118 (the inoom- 

parable Patrician Kit). 

Mlustrated, step-by-step instruction books, 75 to $1.50, Finishing 
its, $5. 


E-V's BUILDING BLOCK PLAN. 


Here’s how to step-up from a single speaker to a multi-speaker 
high-fidelity system one economical step at a time! Start with an 
Electro-Voice coaxial speaker, add matched components as your 
budget permits. 

Hear what you can have: See your Electro-Voice Dealer, dial the 
E-V Systems Selector and listen to the improvement as each com- 
ponent is added to your basic speaker. 


at s 
P| S TOI 
bo} =: NON 
un y ( | 
te M i) | 
ht | DAVE | i 
° lar, 
Model KD 1, Model KD 2, Model KDA Model KOS, 
The Patrlan 1V TheGeowian The Regency The Empire 
Elche Voice’ One® ELECTRO-VOICE, INC, BUCHANAN, MICHIGAN Write TODAY for 
Expt: 13 East doth Street, New York 16, U. 8. A. Cables: ARLAB, Bulletin PS612. 


NEW! DISCOVERY! 
SAVES PLUMBING BILLS 


CLEANS INSTANTLY 


CHICAGODec. 1at-Home 
Offices, Apartments, in- 
Factories are constantly 


‘expensive In 
Eoatly“Piumbing Bille 

But now—using Water Impact 
and’ Air Pressure. here ia anew 
unit Called the Piumber's Flush- 
Ing Gun, which cleans ail lines up 
to'100 ft. Te wil 
Ber of bends, In 
ean operate this 
triggers ensi 


TOILETS, URINALS, SINKS, 
and” FLOOR | DRAINS. clogged 
With paper, grease, Fags, aad 
And other debris can be cleared 
With ‘one or more shots {rom the 


rater Pi 


ouesnor scxcw owe-snor. screw 
‘Fountains, Septic y est snr 
inals. Obstructions melt OGG esd! Seren Pies Heed) PFD Wiced Screws (Fat Heed) 
INSTANTLY when struck by the 253 Sit Sts ste 233 Weed Seems 
a hammer ike ‘blow ‘or this new ese) Visine eee 
unit. 20 


‘This New Flushing Gun is offered on 30 Days Free 
Trial, BUT MOST IMPORTANT IS THIS—What is 
this Tool worth in Costly Plumbing Bills Saved in your 
Home or building. For your own good—Tear this Ad 
out now and write your name and address beside Ad 
for FREE BOOKLET. No agent will call—Obey that urge, 
mail now or write postcard. (Chicago Phone Kildare 
5-170) MILLER SEWER TOOLS, DEPT. P.S., 4642 N. CENTRAL 
AVE, CHICAGO 30, ILLINOIS. Seid Tarvegh Leading Wheieele Ditibuters 
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world’s most complete 
electronic buying guide 


ALLIED’S 1957 
ELECTRONIC SUPPLY CATALOG 


356 


valve-packed 


KNIGHT-KIT lin 
phono equipment; 
antennas, acce 


send today for your aus 1957 
ALLIED Catalog! 


Everything in Electronics 
From One Reliable Source 


ALLIED RADIO CORP., Dept. 7-MM-6 
100 N. Western Ave., Chicage 80, Ill. 


O Rush FREE 1957 ALLIED 356-Page Catalog 
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GRAVELY ith 


© Save your heart! , . . Powerful Gravely 

Tractor with push-button starter, 48-inch 

Snowplow attachment takes all the work 

from snow removal! 

23 DIFFERENT TOOLS 

© 23 attachments to your time and 

work all year long. 

only 20% down, 
Write today for FRE 
“Power vs Drudgery” Booklet, 


Lift 


paisoaineg. 


no.rsGunGum MUFFLER SEAL 


TREGLOWN CO., INC., FANWOOD 110, N. J. 
IN CANADA: Treglown, Ltd., 1366 Greene Ave. 


AGAIN CONSTANTINE BRINGS YOU 
AMERICA’S NEWEST ano FINEST 


, MATERIAL 
AND CRAFTSMAN 
sueety MANUAL 


ALBERT CONSTANTINE & SON, Inc. 
F EASTCMI NEW YORK 61, NEW YORK 


ROCKWELL-BUILT 


New dust collector 


. for dozens of home workshop uses! 


The only industrial type dust collector priced 
for me workshop! 

POWERFUL, BUILT TO LAST—Picks up small 
screws, nuts, bolts—even a 1” steel ball— 
without damaging suction mechanism. 
ATTACHES TO ANY TOOL— Mounted on cast- 
ers, rolls where you want it. 


GET ALL THE FACTS—See how it picks up sawdust, 
chips, metal filings, converts for paint spraying and 
does dozens of other jobs. Visit your Delta Dealer 
Wisted under "TOOLS" in the Yellow Pages of your 
Phone book), or leading department or hardware store. 


SEND COUPON TODAY 


Delta Power Too! Division, 

Rockwell Manufacturing Co, 

504M N, Lexington Ave., Pittsburgh 8, Pa. 

C1 Please send complete information on new Delta 
Dust Collector. 


Dust Collector shown 
‘with Delta "900" Rodiol Sow. # | (J Please send name of my ne 


t Delta Dealer 


NEVER AT THIS LOW PRICE! 


GENUINE 120-POWER 
ACHROMATIC TELESCOPE 


BRING THE MOON, PLANETS, STARS, PEOPLE, 
120 TIMES CLOSER, CLEARER, SHARP! 
Never belore hay an ACHMOMATIC 120X. telescope with 
Disdet and tripod sold tor atgwbere meat th 
Now you cat out ‘nly ‘explore. the 
Diatets: stars, ete. 120 times closer, ut Jou ean alto terre 
Satan’ objects, people, ‘ships, ete, too, because all plcwures are 
ie eal tleseo 


Urica’s brand new SeLEct-O-Lock adjustable 
wrench gives you two tools in one. 

Push the magic button—the wrench is locked 
—just like an open end wrench. 

Pull the magic button, it’s a conventional 
adjustable wrench. 


See the newSeuect-O-Lock, 


at your hardware dealer. 


Seo 


i's Uinead! | THE HALLMARK oF QUALITY 
Lia =a _A Diveson of Katsay-Hayes Wheel Co. Detroit Mich 


repleve fenses" included. free. of any tont‘for experiments. “You 
frost be completely salisted with Unis super offer or pour money 
feck in fat Si 


Dept. PSTIO, Criterion Co., 331 Church St., Hartford, Conn. 
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pelt ee ae Your WISEST 
gn Tool ” | A investment in a 
that dows Everything! 


| ROTARY TILLER is an 


of models to meet 
every tilling need 


Light, medium or 
heavy duty rotary 
tillers for every 


tilling job; attachments for all- 
year use, Unequalled power, per- 
formance! For free literature, see 
your dealer, or write: 


V 
A Whole Tool Kit...by Itself! ARIENS 159 Calumet St. + Brillion, Wis. 


row transforms trim. gleam 
iting Wrench. Super Pliers 


Pipe Wrench...end Wrench...Clamp..-or Wire 
GAtter! “Magic ‘double-lever action provides. 2,000 
bs. grippi 


eet ies et 
Bs crete forests ho 
Bere a 

a yr 


‘than any other 
‘cutter optional, $1.85 to 
iardws 


ME eathhct 


BROADCAST BAND WELL-TEMPERED FRIEND 


lVOURSELF] RECEIVER KIT - 


vet experienced the = 


THE CRAFTSMAN’S 


ding your own radio? 


tl of bubing your ons ior FOR DEPENDABILITY— CHOOSE 
few hours of your ume, and bold 
attuly worthwhile broadcast band S CONTINENTAL RED SEAL POWER 
fecciver: Transforiner operation Now Available with Built-in Gener- 
ental shock hazard stor for Ugntina ate: Series AU, 2, 
cof “economy” AC 24, 3 hp ilustrated. 
perlitcg ot tasers FEE tase © Continental Motors Corporation 
Rite Connection Maweal INDUSTRIAL AIR-COOLED ENGINE DIV. 
Sulines basic theory of radio 12800 Kercheval Ave., Detroit 15, Mich. 
MODEL R-2 


principles. Actually a radio course 
+1925 incl. fed. jn itsell. Price includes tubes— 
fae 10% sneaker—chassis, etc. Every part 
(Less Cabinet) you need! Order your Heathkit - — 

SHPG. WT. 1018S, Radio Kit coday. 


DO IT) @aG 


ormen *auito it yourstir Weachéeze YOURSELF \ (amt jie 
Onelnape Wet Preamptie Cg 
cn Toke Veiner ater Ener I's Easy 
eal Gusereter oval re ; 
‘moteur Trent Tube Cher With . 
{end over 30 others) 
Seldering’s ely 2 e 
WRITE FOR 


‘when you use time 


HEATH COMPANY == 


A Subsidiary of Daystrom, Ine. 


BENTON HARBOR 16, MICH. == 
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KESTER SOLDER COMPANY 
4254 Wrightwood Avenue Chicago 39, 


Last year’s profit $3, ooo! 


witha FOLEY pr ae SAW FILER 


“Last year's profit amounted to $3,000. Not so bad 
for a one-man outfit”—from Chas. C. Hough. James 
B. Williams wrote us—“I made $765 last year filing 
“a saws, and it sure comes in handy. I do this work in 
a my spare time.” Men in communities of all sizes 
. make up to $3 or $5 an hour with the Foley Saw 
Filer working full time or part time. 
It’s no trick to take care of the saw filing for your 
4 neighborhood hardware or lumber dealer — plus 
looking after the saws for farmers, townspeople, 
manual training departments and facto- 
ries. ‘The Foley files all hand saws, also 
band and cross-cut circular saws. it's @ 
repeat cash business, no canvassing, no 
eyestrain and no experience needed. 


FOLEY MFG. COMPANY 
Foley Building, Minneapolis 18, Minnesota 
Send me free book “MONEY MAKING FACTS” i 


lop 
fate a full-e fepait Shap. Send coupon 
today=no salesman. will cal 


Air-cooled 


engine driven in 
are welder 


and 


power plant 


for auxiliary 


lighting; power See how it pays with the new low cost 


for tools & motors Hobart welder. One of these easy to use models can 

plus WELDING become your key too, in fact, the very method of put- 

a ting you in business and more money in your pocket. 

2 money-maker "Double earnings doing construction work. Cash in 

‘on the big demand for emergency repair work. Now 

200 amp. light weight Hobart Brothers Gov Box #126 Troy, Ohio Ph. 21203 
amp. light weight, low jobart Brothers Co. Box P-128, Trey, 21223. 
at eanawid tt ven HOBART TRADE SCHOOL... learn arc welding quickly 
‘Jo production and repait by actual on-the-job experience. Complete or partial 


work in your own shop. Laing bo é courses. G.I. approved. Non profit. 
200 amp. TRANSFORMER peril a pre 
AC welder for operating on s Self-teaching ..- geitders of arc welders end orc welding equipment.” 
hase 220 volt power teal tr” only $1.00 
= ops frat would Tike to a0 > WOBART BROTHERS CO., BOX PAN, TROY, OMT 
__ production Sod repalr work Without obligation, send complete detals on 


Co 200 ay “Hasty Boy”) 200 amp, Trnstormer 


200 amp. “HUSKY BOY" welds Gi 200 np. “Hantam Champ” [AC Power—AC Welder Comb. 


‘anywhere, I's light, rugged, 
‘compact easily mounts. of 


your truck or trailer for traveli Name. 
{to emergency repair jobs. Pe 
table mountings also available. aadress. 
Cy sath 
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You Can Depend On 


STRONGER Yet SAFER 


A 


Won't Upset The Stomach 
Anacin® not only gives stronger, faster 
relief from pain of headache, neuritis and 
neuralgia—but is also safer. Won't upset 
the stomach and has no bad effects. You | 
see, Anacin is like a doctor's prescription. 

‘That is, Anacin contains not just one but 
acombination of medically proven, active 
ingredients, Scientific research has 
proved no single drug can 

strong yet such safe relief a: 

Buy Anacin Tablets today! 


Shrinks Hemorrhoids 
New Way Without Surgery 


For the first time 
new healing substance with the astonishing 
bility to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took 
place, 

Most amazing of all — results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!" 

‘The secret is a new healing substance 
(Bio-Dyne*)- discovery of & world-famous 
research institute. 

This substance is now available in sup- 
ponitory or ointment form under the name 
Preparation H.* Ask for it at ull drug count- 
ers—money back guarantee. ‘Reg. 


$2150 “iP DIRECT FROM MILL 


YOU SAVE the items which help make today's buildin 
Tost expensive: high labor cost, contractor's profit and 
Sverbesd, imvurance, architect's’ fees. Cutto-Fit elimi 
Sites ‘ungal lumber and matctal ate, alto costly i 
Gikes. “Anyone can’ assemble. Simple,” casy-to-lollow 
Plans furnished and each part numbered: Complete with 
Sillamber, coofag, nails, glass, hardware, paint, doors 
indows. "Freight paid.” Low-cost building plans sold 
Xeparstely if desired. 37 Homes and Floor Plsas. 


5 EASY PAY PLAS 
COLOR CATALOG 


YOU SHOULD EQUIP 
YOUR TRAILER WITH 


BULL DOG 
Je AXLE ASSEMBLIES 
‘© JACKS © COUPLERS 


Straight or drop axles in single or tandem— 
capacity ‘up. to. 10,000 Ibs—any ‘width, ‘Also 
Tora-Less Axles for all types of trailer 

| sacxs—Bull Dog Jacks make hitching and parking 


HAMMER BLOW TOOL COMPANY 
WAUSAU, WISCONSIN 


“A WONDERFUL HOBBY 
WORKSHOP GIFT” 


NOW-THE QUICK-WAY TO SHARPEN 
ALL CIRCULAR SAWS 


| Vaart DADO 
with AZQYL OPE SAWING WASHERS 


Cut 40 smooth, accurate, parallel grooves — any 
angle, with your present saw blade. Dial desired | 


width with Micromatic adjustment cosine 

Leave on saw for straight cuts. Sizes Ae | 2 

to ft your arbor— te ".24 7.44 1 95 4 E 

A perfect gift for woodworkers.’ See #4 

pes te Bee wee your own power toble. Fits seguler” er realel swing’ testes, 


SEND FOR FREE BOOKLET | Order todoy. Send check, cash, or money order. We pay postage. 
WARREN WASHERS COMPANY FREE Booklet—How fo Shorpen Circular Saws 
DEFT. 82 © 80x 98+NORTH END stAniON= ofTROMT, mice | QUICK-WAY SAW CO., 134 Tompkins St., Cartland, N.Y. 
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) Sicanric 
SAVE-T0-70%, 


mata ll SALE : 


WAR SURPLUS , 
xttss Inve 
TaNKeUPr 


ny || SPECIAL OF THE MONTH 
FARM & INDUSTRY GASOLINE PUMP} 


( eunoen sates comrany 


bo MORE PLAN ING 40 
WITH LOW COST BELSA’ 


E aa ig ‘ESWELMAN “Gar 


\ouw:.. GET LONGER LIFE 
FOR YOUR BATTERY 


Amazing "NEW LIFE” battery resuvenator gx 
fends Useful lite of naw or ola batteries for 


JSM PRODUCTS CO. 


vine casruTon 20... AT 


Guaranteed original equipment 
Replacement Auto Parts... at 


Western Auto 
FIRE UP” 


YOUR ENGINE AT ALL SPEEDS WITH 
‘NUTO-UTE RESISTOR SPARK PLUGS TH 


>) POWER TIP 


LOOK FOR THE PROTRUDING TIP! 
No Vial Leaks if you accidentally drop the 


New ~~ EM PIRE «- Level 
S 


Milwaukee 13, Wis. 
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‘Magnified Crystal Vi 
ler or write SaeeW. 


EMPIRE LEVEL MFG. CO. denicr2. 


If you’re | SAW SHARPENING Is EASY 
in true high fidelity | 


YOU NEED THIS! 


The authoritative, easy-to- 
understand story of how a hi-fi 
loudspeaker works. Tells you how 
to judge a good loudspeaker 
what to look for, listen fc 
fascinating pages,’ including doz- 
ens of diagrams and delightful 
cartoons. Only book like it! A 
wonderful guide for every 
who has a hi-fi system. Am 
for everyane who plans to pur- 
chase one! 

Yours FREE—just send a dime to cover cost of ae 
UNIVERSITY LOUDSPEAKSRS, INC, WHITE PLAID 


<>5 


UNIVERSITY LounsreAKens 
80 South Kensico Ave., Whi 


DIRZIUS MACHINE SHOP 


FIX home & car APPLIANCES YOURSELF 


wew! “TIPTL REDI-TESTER 
KIT $12.95" Factory-wired $15.95 


i tlemen: 
1 Please send me 
‘my copy of 


clos 
to cover 
cost of mailing. ci 


AMAZING NEW 

‘ARCO-SAW’ 
\\ CUTS ANY 
GROOVE! 


don't say glue. = “Yoo-Hoo” 


At variety, hardware, magazine & newspaper stores 


BOAT KITS 
12 Models as low as 
$42.00 (treight in- 


SAVE GAS, GEARS, 
TIRES ON YOUR 
4-WHEEL DRIVE! 


fle int abseil with these 
Tren Howe. stones EvenYwweRe io 


‘ARROW METAL PRODUCTS SO. 


Dept. PS-12, 140 WEST BROADWAY, NEW YORK 1 
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STOP SAGGING REARS! 


PLANT OR BATTERY CHARGER 
Konolete Ku, $20.95 


with 
Low-cost 


AIR Ll PNEUMATIC SPRING RY GENERATOR KIT joa a Relate or GE, Rated 200 
poesetek Amps 24-32, oles. Win sins forte a eine 


icuers “kppten” GOVE. "COSY for kit "$000, "Complete “hit 
Saiy"S30.980" We 6 Tos 


that “middie age HOMELITE PORTABLE POWER PLANT 
ook? “Even new 

eed help for over- 
Toads of lugeere, eauip- 
ment or extra passengers. 
AIR LIFTS fit between 


our dealer or write for 
is name. 


MICROMETERS crm 
FREE - .; No-pocked ttrotore neered. carefully tule 
- Rew "1 tap.” sa-38" 

Soe reat 


5 RIGINAL TOOLMAKERS 


AIR LIFT COMPANY, 
LANSING, MICHIGAN 


COUNTRY 
SQUIRE 


TRACTOR 


IMPERIAL Rapid Brush Cleaner 
Cleans hard-caked brushes in a jit 
Rats Instantly no Tong soaking. 
[y) Nothing lke it. At paint ans hardvrets stores 


0x 11 Chestnat St Newark, 1. 
when winter comes . 


GIRBORNE SALES 00, Inc. DEPT. CENFET 


8501 Stellar Drive, Culver City, Calif 


TRINDL PRODUC S, LTD. etietdo seat 
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SPEED REDUCER-CLUTCH COMBINATION 
# TRANSMISSION 


Brand New SURPLUS! 
Gov. Cost $262.00 sige 


only 5692... i: 
oye ~~» . a ea 


compete 
UNIMAT TOW woncsnor 


Hydraulics, Generators, Other SURPLUS 
ROBERTS ELECTRIC CO., Dept 


The Modern PLASTIC 
for lasting Home Repairs 


Te polish or paint 
‘obtainable from your Tum: 
aint or hardware dealer 
Biase er wil be shipped siteet 
Postpaid’ In" u.*st for. $1. 
Gomplete satisfaction guaranteed 
or your money refunded: “Order 


DONALD DURHAM CO. 
Box 8 Des Moines, lowa 


When Writing to Advertisers 


Please Mention Popular Science 


TOOL CHEST w722.. 


America! 4. sliding. 
drawers in blu 
ugeed te 


complete with 
3 blades 


OUT - PERFORMS 
HIGHER PRICED SAWS 


Extremely high powered and low, low priced. 
Forsberg’s newest Whiz-Saw — Model No. 10 — 
rips and cross-cuts one inch lumber with ease 
and speed — 3250 blade strokes per minut 
Makes inside cuts without boring a starting hol 


t leading 
hardware stores. Choice of 4 models with 1” or 
2” cutting capacity. 

THE FORSBERG MFG. CO., BRIDGEPORT 1, CONN. 
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GOTTA COMMON: ~ 


(1 Roush ide 
Jerky 
O01 Steeler 


PRESSURE 


a REGULATOR 


What MILESMASTER. 
es for your car 
# Saves gos 


raw gan from fl 

Washing lubrication ‘off eylinders 
ris, Redieen so-called vape 
‘wonts erankease ilu 

Which forms harmful gums. Elim 

ates ignition fouling. Saves wear 

and 

needle 


runt particles 
install 
in'hrat few thousand mil 


MILESMASTER, INC. 


Every do- 
and hobby. 
this Kidde JI 
butane Blow Torch, Just 
the tool you've been look- 
ing for to do dozens of jobs 
in home or hobby... TV, 
appliance, lamp, radio ot 
plumbing repairs.’ precision 
soldering, brazing or metal 
craft. Useful, too, for starting 
charcoal fires. A 
charger does th 
Each charger 
intense 3500° pinpoint flame 
on and off. Extra chargers, 39¢ per 
hox of 2, Money back guarantee. At 
leading hardware and hobby stores 
r send check or money order, 

We pay postage. 


SOLDERS! 
BRAZESt 
FIXES LEAKS! 


(2 


i KIDDE MANUFACTURING CO, INC. 
Dept. 512 | 

1 42 Farrand Street, Bloomfield, N. J. 
Plate send JET KING BLOW TORCHES sin | 


smna a bones nla chorgers limit 2 bones per tere 
| Hy check 2, money order CI for 8. cose’. | 
Nome. 


Sie ae 
| cine Stote | 
pa sea aE ees | 


| MEN PAST40 


Afflicted With Getting Up Nights, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


If you are a victim of the above symptoms, 
the trouble may be due to Glandular Dysfune- 
tion. A constitutional Disease for which it is 
futile for sufferers to try to treat themselves 
at home. Medicines that give temporary relief 
will not remove the cause of your trouble. 

Most men, if treatment is taken before 
malignancy has developed, can. be success- 
fully NON-SURGICALLY treated for Gland- 
ular Dysfunction. “If the condition is aggra- 
vated by lack of treatment, surgery may be 
the only chance. 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL treatments afforded 
at the Excelsior Institute are the result of 20 
years research by scientific Technologists and 
Competent Doctors. 

The War brought many new techniques and 
drugs. These added to the research already 
accomplished has produced a new type of 
treatment that is proving of great benefit to 
man as he advances in years. 

The Excelsior Institute is devoted particu: 
larly to the treatment of diseases of men of 
advancing years. Men from all walks of life 
and from over 3.000 cities and towns have been 
successfully treated. They found soothing and 
comforting relief and a new health in life. 


EXAMINATION AT LOW COST 


On your arrival here, our Doctors who are ex= 
perienced specialists, make a com- 


plete examination. Your condition 
is frankly explained to you with Ey 
the ‘cost. of treatment. you. need 


Your decision is then made. Treat 
ments are so mild that hospitaliza- 
tion is not necessary—a 

ig in expense, 


that deal 
peeul 
pro 


i 
iT 
| 

| Gentiemen: Kindly send me at once your New | 

| FREE Book on Diseases peculiar to men. I | 

| am years old. i} 

1 Name ° wl 

| Aaaress. ! 

(ares 
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IROME VANADIUM i 


+ POWERFUL—iiftsup te} 
Ieeolieea | 
WaNDy Me 


steels, Unconditionally ‘ruaran 
owsande tdi | 


1 '"Co Pe. Set Wire Gauge 
'cHROME VANADIUM DRILLS! 


QUICK STARTS 


in any weather. 
install a 


Stewart-Warner 
electric fuel pump 


—for cars, trucks and buses 
Enjoy dependable fast 
starting every time you step 
vA on your starter! From 
oe the moment you turn your 
key, the Stewart Warner 
Electric Fuel Pump delivers a steady, un- 
interrupted flow of gas to your engine. Ends 
vapor lock, gives positive starting and more 
reliable performance the year ‘round, re- 
gardless of weather. Operates independently 
of engine, Easy to install. In use today on 
hundreds of thousands of vehicles. Ask 
about the Stewart-Warner Electric Fuel 
Pump at your garage or car dealer today! 


STEWART-WARNER 


Also manutacturers of Speedometers, Tachometers 
‘and Gauges for Automotive, Farm and Marine Use 
Instrument Division, Dept. P-126 

1840 Diversey Parkway, Chic 
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SEND FOR 


Money-Making Tools! 


It's easy to own the same “pay-off” 
tools used and endorsed by America's 
top-earning mechanics! You can start 
building your own kit with basic 
Snap-on sete—add others any time. 
Never sold in stores—direct to users 

‘only. Send today for free catalog! 


AC or DC 


ELECTRIC WELDER 


torch accessory for solderin 
$3.83 Somplete witn carbons, br 
12:00 Gepost on C-O.D. 75" Am 
Transtormer Welder $21.95 F-0. 


ESSAY MFG. CO., Dept. 47, Quincy 69, Mass 


Your Dollar Will 
Feed A Refugee 


War and political refugees over- 
seas urgently need the direct 
help, the personal encourage- 
ment, of CARE food packages— 
$1 for 22 Ibs. of farm staples, 
Delivered In Your Name. Mail 


your dollars to “Refugee Cam- 


paign,” CARE . . . today! 


660 First Ave. 
New York, N. Y. 


Printed as a public service 


MORE $ $ $ PER HOUR WITH 


MODERN IMPROVED 
LAWNMOWER SHARPENER 


sere 
et vomered from 

power mowers. Wheels 

Kendle "ond. roler 

mmoia in place, 

nA Moderns 


Write for 
fee 
booklet 


precision 


NO CHANGE IN PRICE FOR OVER 10 YRS. 


$263.00 com 
MODERN MFG. C0. 


160 N. FAIR OAKS, PASA! 


=! AUTOMOTIVE CATALOG pom 


re with a HP. Mi 
f.o.b. Parodena, Colif 


INA, CALIF 


a 
Rs tor car, truck, custo eens 
1956 Edlton! we aon 


Lowest PRICES! 


Loosens Rusted Bolts 


nuts, screws, “frozen” parts! 


ait LIQUID WRENCH 


‘AT WAROWARE STORLS, GARAGES 
avict station’ avin 


28 MODELS -8 to I9 ft. 
) $39 up-FREE FREIGHT 
Tl — 


BOAT KITS 


LUBRIPLATE 
KEEPS TOOLS LIKE NEW 

PREVENTS RUST | 
AND LUBRICATES TOO! 


TRY LUBRIPLATE! Not an old-fash- 
ed oil chat runs of or gets gummy. 
UBRIPLATE is a new, white and clean, 
semi-fluid lubricant that stays put. 

+ In handy 25¢, 50¢ and $1.00 tubes at 
Sporting Goods, Hardware, Marine and 
Auto Supply Stores. 

* Dealers write to LUBRIPLATE Division, 
Fiske Bros. Refining Co., Newark 5, N 


a 
it LUBRIPLATE 


THE MODERN LUBRICANT 


aividivent 


.--for a Man with a 
Hobby Shop 


a 
Built 
to Last a 
Lifetime: 


fond Dovetoiled Top ond T's 8 


Smooth, Setiny ‘ 
ABC Chart fr Ovi end Simple Anembly 


MOHAWK LUMBER & SUPPLY CO. 


28, Mich, § 
closed C) Check) Money Order for $. 
hip____CHIEF WORK BENCHES © 2195 each, 
TOOL CHESTS 9.95 ___ HANGER KITS 6 1.39 
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ye—when you buy Series 
through the Payroll Savings 

«d up at your pay office, 
your saving is done for you. The Bonds you 
receive pay good interest—3% a year, com- 
pounded half-yearly when held to maturity. And 
the longer you hold them, the better your return. 
Even after maturity, they go on ‘ing 10 years 
more. So hold on to your Bonds! Join Payroll 
Savings today—or buy Bonds where you bank. 


Safe as America— 
U.S. Savings Bonds, 


HE OLD LADY had lost her voice. That 

rich, vibrant contralto which had rung 
through opera’s golden age was long gone. 
And she made no bones about 


Standing at the network microphones, 
she'd loudly promise her audience: “Don't 
worry, I'm not going to sing.” 

Yet, every Christmas Eve, she did sing. 
And millions of homes hushed to listen. For 
Stille Nacht, Heilige Nacht does not de- 
mand a big Rather, a big heart. 

And Ernestine Schumann-Heink had al- 
ways had that, From the beginning, when 
she threw away her budding career for love, 
only to wind up deserted with her four chil- 
dren. Through World War I, when she sang 
to sell Liberty Bonds while she had sons 
fighting—on both sides. Right up to the end 
of her turbulent life, she stayed warm, gen- 
erous and brave. 

Naturally her adopted country loved her. 
Because Americans admire heart, and as the 
little stories in every daily paper show, they 
have plenty of it. That's one of the vital rea- 
sons why America is strong and why her 
Savings Bonds are a tremendous guarantee 
of security. 

The heart and strength of 165 million 
Americans stand behind these Bonds. 

There could be no better guarantee. So, 
for yourself, and for your country, invest in 
U.S. Savings Bonds regularly. And hold on 
to them. 


The U.S. Government docs not pay for this advertisement, It x donated by this publicetion in cooperation with the 
Advertising Council and the Magszine Publishers of America. 
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KING MIDGET 


Drive it for. 75¢ 
Ghneae free. Also, RING Eine pas eUMIOR Sessa ‘inely 
Facts. core 


bee 
Gr se 

‘Sssembly book and servi 

MIDGET MOTORS CORPORATION, ATHENS 2, OHIO 


Welds 
Lowest Priced 
Car 


ae NEW, IMPROVED CALCULATOR 
p FoR WOODWORKERS only 25¢ 


STAINLESS STEEL 
FLAT HEAD WOOD SCREWS 


Bud Prices ffl. 


TO START YOUR ENGINE THIS WINTER 
—USE THIS BRAND NEW 


PORTABLE 


GENERAL ELECTRIC 
“MOR aos WATTS 
” Sealed Beam 


. 110° Vv. SPOTLIG s.. 


gap vale 
sts Seuss eon Meith 


ping wt 

Model 700-750 Watts A.C. 5 

Model 2000-2000 Watt A.C. Generator.... 133- 
oWOUy BET From, AD» SATISIACON GlgannTED 


Fatit wiNTta SPRING EDITION 1957 CATALOG, ‘wane, 


GROBAN SUPPLY CO. o- 


|_1139 S. WABASH AVE., CHICAGO 5, ILL. 


NEW BENJAMIN SUPER CO7 GAS CARBINE $15.95" 
TD Sag) iPower 


waite FoR 
COMPLETE 


12 MONTHS 
CONTINUOUS 


TRINDL PRODUCTS Ltd., Dept. T3-N ‘OPERATION 


1807 So. Clark St. Chicago 46, ml. 


EASY'PAY PLAN 
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Dr.Grabow 
PRE-SMOKED PIPES 


Cool, sweet and mild 
from the first puff. 
No breaking-in 
because they're 
mechanically 
pre-smoked. 


Imported 
4 Starfire 
<. $350 
other Dr. Grabows 
from $1.50 to $10 
QDinaterush of quality 


For informative booklet write: 
Dr. Grabow Pipe Co., Greensboro, N.C. 


Six or V-8 
the going is great! 


‘57 FORD 
be IT_BOAT KITS 


SAVE 1/, THE COST 


Now added to 

, the famous 

# U-Mak-lt Boat 

it line—Easy 
to assemble 

LAPSTRAKE SKIFF KITS 


Greatest line of 
kits in our 29 years 
of boat kit pi - 
30 model Ss, rOW= 

boats, runabouts, cabin crui 
ers and the new lapstrake skiffs. 


SEND FOR ILLUST. CATALOG 
showing all models 8! to 23', 
struc. 

motors, all you need to build your cn 
SEND 25¢ (coin) for postage & handlin: 


UMANKGAT pradiccts 0x vote 51 tor 8, 4.7. 
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‘earning at once—Ne special 


ENJOY YOUR OWN BUSINESS 
< STAND-ALL Mi ‘Model 7 


motor. 
if tough 


in eaotor cond 
Rosco shLes est 468 Wayzata, Minn. 


babarachies cote 


NOW! YOU CAN TEST youn own 
TV AND RADIO TUBE: 


AM of hem — even, 


Buy Christmas Seals 


Get This NEW Catalog of 


& WOODWORKING) 
EQUIPMENT 

WORLD'S LARGEST SELECTION OF Nest 
DOMESTIC AND IMPORTED WOODS 


‘MOULDINGS, WARDWARE, TOOLS ALL 
L LOW MONEY SAVING PRICES! 


etp pay mailing. ha 
Satorogerd Serves Ga Or 


> SURPLUS SALE 
335 50 ae $125.00 


7 TOOLS! GUNS! 
CAMERAS! 
TED 


Get ui 


eur 
JEWELRY AND TeausANO OPER NATIONALLY 


HERTEL STATION, DEPT. 8, BUFFALO 16, NEW YORK 


NEW TAPERED REAMER 


0S OF USES AT MOM 


ee 


P.0.Box 1423, Sta.H, Buffalo 14,N.Y. 


LOOK! All New-All Precision - All Deluxe 


SUPERSHOP MODEL X 


YOUR FREE 
HOME TRIAL 


Never before ha 
seen so much deluxe, pre- 
cision-built power tool 
workshop at any price! 
Designed for the man who 
wants the best. Massive 
cast and precision-machined 
headstock, self-centering 
inverted "V" bedways (like 
precision metal lathes), ex- 
clusive nonriction speed 
changer, extralarge cast 
and precision-ground saw 
table. 100% ball bearing, 
lifetime-lubricated. You 
save by ordering direct 
from factory. You are in- 
vited to test Supershop 
Model X in your home 
FREE. Mail coupon or post- 
card for FREE brochures, 
photos, details, specifi 
tions, accessory list — and 
amazing freight prepaid 
FREE HOME TRIAL PLAN. 
All free. 


MAIL COUPON OR 
POSTCARD TODAY 
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FESC/W0OImaO BUILD ‘own’ POWER TOOLS- 


Snow Plow Lifting | “<> =2" "a" 


10” TILT/ARBOR SAW 


with 


MONARCH DYNA-MIGHT GILLIOM POWER TOOLS Estonia atstouet 


Po RAULIC. CONTRO! Seer df Orel ewes Cr, 
WER HYDRAULIC CONTROLS | Snes Sarah eee, rai 
Simended fy, the Acts af March 3, 1935""an July 2 Toi 
Mt i bac atl 
Ger No atea ata Rat 


1. The names and addresses of the publigher, managing 
ner 953 FourthAvenus, New York 10, 

:" Managing Editor, Howard Al 
353’ Fourth ‘ork 10, N.Y., Business M 
wie” New York 10, 


MONARCH 
ROAD MACHINERY COMPANY 


ew Youll, 8 
alder Popular a a ee Company. ines Mh 
Gale Nonna Hil Rend ‘Greenwich, Gon “hobert 


.. IMPROVE ». "Round Hill Road, Greenwich, Noreen 8. 
YOUR SHOOTING SKILL eae Bedi via AY 4 ball Wi, 
WITH THE ExcITiNG New deareial Goateey Has 
BENJAMIN TARGET og none Sonal BY 
‘ 


Carolee Le Fh 

htaiph H. Flynn, Otter 
PRACTICE OUTFIT Bs Clennon, 49 Woe 
Marg I nings, 12 Overlook 
yan.; Jean 1 ‘Cole Van Buren, Gilliam 
Eines Riverside, Coan, 

3. The known bondholde 
rity holders owning or holding 1 
Sount of bonds, mortgages ‘or ‘trot ‘none. 

“4, Paragraphs "2. and 9 include, where the 
stockholder of security holder appears upon the books of the 

nye tance iv any abr Acar relation, the 
BR | ame othe person, corporation for wim fu 
—ee scting: ae ae nag a gl Soe ve peragraph show the: 
rants full Knowledge and belt ‘a to. the ehtcumstan 
a ee ee arg 


; ya ya ee 
GAS PISTOL with 2-Stage fren, ld ik and Seusitice tn = cmpacky’ oor Thee 
HI-LO JET POWER FARRER Hates hase Re owner 
WAND NITTING — ACCURATE — ECONOMICAL (signed) Godfrey Hammond, Publisher 
‘SAFE CONVENIENT. PRACTICAL- HON Loo Sworn to and eet before 8 this 5 Bae 
September, 1956, Esther ‘albert, Notary. 
ston LEDs 2 tp canrioge of New York No. 24-9276475, ualifed in vin King Gout 
Ee ere | ie eh Seer er ee 


Picts and Burt for TARGET on tat ad 
Dbouahin nik rie Go." “ait naan st, st.LOU1s4MO,uUSA. | Heyutcrs Comsiston expires March JO, 10 


The CHRIS TAUALS GIFT for Lifetime Enjoyment 
YOURSELF IN A_JIFFY! 


x; Iron, Steel, Brass, Bronze, Aluminum and 

iad ‘easiy. axe sour wrought tron furniture, | EASY PAY PLAN 

Borch, Fulings. “fences Knichxaacks and other metal speciaites’ WIth | Low’ Vammnpermet 

this hse equljment anbone can do protessiosal-iixe work with litte 

practice, The Dyaamic ie an industhal type transformer are. welder 

Reniened co operate irom atiy properly wired 10 volt AC line, 

Now a: » FALL SPECIAL you will receive an $8.00 Twin Carbon 

‘are Torch FREE to complete your welding workshop. Order TODAY! 
Literature on lorger equipment available on request. 


DYNAMIC WELDER COMPANY, 1808 5. Federal Street, Dept D3-H, Chicogo 1 


‘of the total 
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TERRESTRIAL & ASTRONOMIC SAVE 50 %orXMAS BARGAINS 
TELESCOPE ae ae oH 


wiititn 


1599 VALUE 


NEW DESIGN 
wer — 2 EYEPIECE 


SPECIAL MICROSCOPE 


HAS 60. 120200 - 300-400 & 600 
POWIR MAGNIFICATION WITH ILLUMINATED 
SUB-STAGE MIRROR ond TRIPLE TURRET 


el RPM-, HP POWER SAW 
RIPS - CROSSCUTS. 


. $e ee xBey 
Pp # CLF cla 


DECEMBER 1956 253 


This Car cum Crash Without Hurting You 


[Continued from page 97) 


percent of all injury-producing wrecks. 

Device: The Safety Car’s two doors 
are built to stay shut—through virtually 
any wreck. Latches—three steel bars in 
each one-slide into grooves in the top, 
bottom and side of the car. The locked-in 
steel bars also help to strengthen the 
car body. 

You never saw doors like these on a 
car before, though you have seen them 
on telephone booths. Each door—there's 
one large one on each side—has two sec- 
The only trouble with some of these 
fine new homes they're building is their 


location—on the outskirts of your in- 
com 


Tue Sw EWALK SuPERDTTENDENT 
tions, hinged at the center. The front 
edge rolls in tracks along the full length 
of the opening so that the door folds out- 
ward to open. 

Fact: A bumper, Cornell says, should 
deflect a blow or absorb its energy. 

Device: Front and rear bumpers curve 
around the car to help blows glance off. 
Bumpers along each side further protect 
the passengers. 

The bumpers are mounted on springs. 
And the springs are embedded in a block 
of energy-absorbing plastic. In a smash, 
this material will soak up some of the 
impact, then slowly revert to its original 
shape. 

Fact: Pedestrians are often hurt by 
bumper guards, headlight visors, even 
radiator ornaments. 

Device: Besides the smooth front 
bumper, the safety car has smooth and 
rounded fenders, hood and grille. Head- 
lights are recessed; ornaments are dis- 
pensed with. 

Fact: Seats facing backward are safer 
—you are less likely to be tossed out of 
one in a sudden stop. 

Device: One seat, backed up against 
the driver’s, faces rearward. Cornell 
didn’t know whether people would like 
to sit in it. So the idea was tried in a 1949 
Studebaker. Once passengers got used to 
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it, they liked it, Gave a club-car atmos- 
phere, they said. 

Fact: Many people complain that it is 
hard to tell whether today’s cars are com- 
ing or going—especially at high speeds. 

Device: The front and rear of the 
safety car look different. The front will 
have a horizontal motif on the grille. The 
rear will have a vertical design, maybe 
stripes. 

Eight years ago, when Ed Dye and 
his associates began studying accidents, 
they ran into a difficulty at once. 

“I could not,” says Dye, “obtain a sup- 
ply of human heads to learn why and 
how they cracked up in wrecks.” 

So before he made his plastic skulls, 
he experimented with eggs. “They simu- 
late the human head,” he explains. “Both 
consist of hard shells around fluids.” 

Dye placed eggs in boxes hung from 
the ceiling, then swung the boxes against 
the wall. He tried many different box 
designs. When he found one that kept 
the eggs from cracking no matter how 
hard it was smashed, he knew he had 
something, 

What he had were snug-fitting pockets 
that held the eggs in place—which led to 
the car's safety belts and bucket seats. 
And padding—which pointed to the 
padding of the car. 

He also had an idea—to package auto- 
mobile passengers “the same as you 
would any other breakable object.” 

“Americans,” Dye says, “daily climb 
into a car, drive many miles at danger- 
ous speeds, use very few safety belts and 
a minimum of padding protection. This 
is just like shipping a small, delicate vase 
inside a large empty packing case.” 

The Cornell Safety Car, Dye explains, 
is nothing but a package designed to 
transport delicate objects safely—no mat- 
ter how banged up the package gets. 
The delicate objects are you and your 
family. END 


NEXT MONTH... 

Two dream cars that you'll be able to 
buy: Mercury's Turnpike Cruiser and 
Cadillac’s Eldorado Brougham. 


This one 


LITT 


SAW8-NCF-FQ6N 


NOW—BUILD 1T YOURSELF in a few hours! 


Amazing electe Brain 


COMPUTES, PLAYS GAMES, “REASONS”! 


Here’s a wonderful kit that gives 
you a fascinating introduction to 
the logic machines of our modern 
age! The devices you can build test 
intelligence, code and decode, 
count, play Tic-tac-toe, solve prob- 
lems! Converts from binary to deci- 
mal — reasons in syllogisms — com- 
putes! Send for your kit today! 


You can build 33 different 
machines, including 
‘Automatic O11 
‘Furne 
Gireuit 


chine, You actually see how computing 
and problem — solving 1s analyzed with 
igebraic solutions transferred directly 
into etreuit diagram: 

YOUR COST FOR 
$19.95 postpald, The 
KIT contains: (1) 
text, "Minds and Machines 
troduction to computers. (2) 
Construct Electrical Brains At Home" a 
fully lilustrated text book on basic com- 
puter design theory and circuits with 

for bullding elrcutt 


YES; 20u build any one of 33 exciting 
electric brain machines in just a few 
hours by following the clear-cut. step-by- 
step directions given in a thrilling book- 
let! No soldering required. ..no wiring 
beyond your skill! GENTAC is « genuine 
brain machine—not a toy. The only logic 
‘machine kit that not only adds, subtracts, 


NIAC KIT: only 


OVER 400 COMPONENTS AND PARTS. 
Circuits operate on one flashlight battery, 
And the use of Ingenlously designed parts 


makes building circults one of the most 
fascinating things you've ever done! You 
set up problems in a variety of fields ~ 
‘and get your answers almost quicker than 
you can set them up! Play games with 
the machine — nim, tic-tac-toe. ete. —and 
pit your brain against its logic! Solve 
puzales in a few seconds that would take 
You hours without the ald of the ma 


SCIENCE KITS, 0. 
Oliver Garfield C 
Please send me: 


ORDER 
GENIAC 
ON OUR 
MONEY 
BACK 


$19.95 (East of Missisipps) 1 
$20'55 {Eiteetere in united states) 

321555 (Outside the: United States)... I 
Returnabie i even aye for full Feud if iat sled, X enctow 


y 
ual. Starting fro1 
ual adds fifteen extra experiments, thor- 
oughly tested using GENIAC components 
to teach the basic symbols of electric clr- 
cuits. (5) Over 400 components and parts, 

jail the coupon for your GENIAG 
(Teachers: take advantage of 10% 
Seduction if ordered for use in institu. 
Hons). Your money, back if not delighted! 


Saree 4 
"126 Lexington Ave., New York 16, N. Y. ! 


TGEMIAC Electric Brain Construction it and Manuals, 


s sesseseim full payment. 
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SOUTH BEND 


13" Prectscen Lathes 


HARDENED BED WAYS 


Hardened and precision ground bed 
ways can be supplied in lieu of regular 
at small extra cost—also hardened and 
ground cross-feed screw. 


yong 10") tom 1620" 
Oo wise aihes 


for accurate, 
low-cost machining 


‘These lathes are popular in the tool 
production shop, or wherever varieties 
of precision parts are machined. Users 
prefer them for their simplicity and prac- 
tically effortless handling. Job setups 
and tooling changes are made so quickly 
and easily that down-time is held to a 
minimum. A very complete line of attach 
ments simplifies tooling. Send coupon 


for complete information, 


SPECIFICATIONS 


Swing—13%e" over bed ond soddle wings, 
8” over cross slide, 


n Co 28", 40°, 52” 


Distances 


Collet Capacity—1" maximum (Collets i 
changeable with South Bend 10°-1" Colle! 
1414", 16" and 16-24" lathes). 


e—48 RH, or LH, 


Cutting—48 RH. of LH. pitches, 4 to 
224 per inch. 
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Amazing new flashlight you can charge electrically! 


REMINGTON CHARGE-A-LITE 


No batteries to replace,no servicing plete recharge costs less than half a 


—and so easy to recharge, you're cent. Lasts so long in use. Doesn't wear 


down when not in use for months 


never without a light! You can recharge 
the new Remington Charge-A-Lite The Remington Charge-A-Lite comes 
simply by plugging it into any AC out- complete with spare bulb and unbreak- 
let... that's able lens. It's new—the world over! At 
And you use so little current—a com- better jewelry and department stores, 


7” REMINGTON 
Charge- A-Lite 


in Rand 


just re- and plug into any AC 
electrical outlet 


